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PREFA CE 
Pra iri e chickens and sha rptailed grouse evolved and have survived in the gra ss l and s of the 
central portio ns of the North American conti nent . The vegetation, fire, drou ght, extremes in 
temperature , native grazin g speci es, and the prairie grou se coexisted in a dynamic sys tem that 
was only mini ma ll y influenced by humans. The prairie grouse in general may have benefited by 
ear ly agric ultural activities of the more permanent settlers in the late 1800' s and earl y 1900 ' s . 
However , the grouse of today are providing a record of the changes in l and use that affect not 
only the grou se but a flora and fauna that biologists refer to as the grass l and ecosys tem. Thi s 
sympos ium focu ses on only a few species of prairie birds with the purpose of providing a written 
record of the current statu s of the se indi cators of the gra ss land ecosystem. 
The 1st 5 papers in these proceedings were invited. The remaining papers were volunteered 
by biologists working with research and management of the prairie gro use. The pl annin g for the 
sympos ium began with the impetus of the Oklahoma Cooperative Wildlife Research Unit and the 
"blessing" of the Pra irie Grou se Technical Council meeting in Pierre, Sou th Dakota in Sept. 1977. 
Notice s of the symposium were provided to all known prairie grouse biologists and other interested 
perso ns . All authors provided "camera ready" copy to reduce pub l i ca ti on cos ts. 
Not all current or i mmediate past research on prairie grouse i s represe nted i n t hi s proceeding s . 
It i s hoped that studies and information not represented here will be published soon in other 
literature available to those interested in pra iri e grouse and the gra ss land ecosystem. We 
desire that the information contained on these pa ges will reach those decision makers , including 
landowners and or land operators, who can favorabl y influence the future of the prairie grouse 
and their gras s lands support base. 
ii 
STATUS , PRORLH1S , AND RESEARCH , EEDS OF THE LESSER PRA TRI F CIIICK EN 
.John A, Crmvford, flppartment of Fisheries and Wildlife, Oregon State Univers ity, Corvalli s , OR 97331 
Abstract : During the past 100 years , the range and popul ation 
si ze of the lesse r prairie chicken (Tympanuchus pal l idicinctus) 
decreased by more than 90%. Overgrazing of range l ands and 
deve lopments of extensive tracts of cultivation largely 
accounted for this decline . Grazing and cultivation remain 
as the principal land use factors affecting lesser prairie 
chicken populations. During 1979, the cont i nental 
popul ation during fall was estimated at 44, 400 to 52,900 
birds; trends were stable to declining. This species was 
the subject of numerous scientific inquiries, but many 
aspects of its life-his t ory , ecology , and biology remain 
unknown. Habi tat requirements, especiall y on small units 
of land, and the role of limiting factors, such as the 
relationship of weather to reproduct ion and survival, rank 
as high pr iorities for research . Other research needs 
include a be tter understanding of the effects of land use, 
evaluation of potential management procedures , studies of 
popul ation dynamics, censusing techni~ues, and behavior. 
My purpose is to trace the history and 
status of lesser prairie chicker, popul ations 
r e l a tive to the effects of human activities, to 
report the current s t atus, to identify prob l ems 
related t o the management of this species, to 
s ummarize previous research, and to propose cer-
tain areas of research wo rthy of inves t igation . 
A number of biologists were cont act ed 
regarding the status of lesser prairie chicken 
populat ions and habitat and research needs 
during t he preparat ion of this paper . This 
work represents a synthesis of some of the 
ideas and information provided by these biolo-
gis ts, the literature on the lesser prairie 
chicken, and my own research experiences and 
ideas . I gratefully acknowledge the assistance 
of the following people: M. E. Byard , R.W. 
Cannon , C. A. Davis , D. Dvorak, F. S. Guthery , 
D. M. Hoffman, G. J . Horak, R.E . Jones, H. G. 
Kothmann, W. McCaslan, J . D. Miller, A. K. Montei, 
J .H. O' Conno r , R. J . Robel, R.S. Saito, J . L. 
Sands , and M. A. Taylor . R. G. Anthony and B. E. 
Coblen t z cri t ically r eviewed the manuscript . 
This is Technical Paper No . 5352 of the Ore gon 
Agricultural Experiment Station . 
HISTORICAL PERSPECTIVE 
Little is known about the prehis t oric 
distribution of the lesser pr air ie chicken, 
although Hubbard (1973) postul ated its presence 
in the Chihuahuan Refugium during Pleistocene 
gl aciation . The earlies t specimens were taken 
in the Staked Pl ains in 1854 by Pope (Bai l ey 
1928) . Nume rous accounts relating to the ·latter 
1/2 of the 19t h century indicated that lesser 
prairie chickens were abundant and broadl y 
distributed within their range (Bendire 1892 , 
Judd 1905, Bent 1932, Bake r 1953, Sands 1968) 
(Fig . 1). This bird was des cribed initial l y in 
1873 by Ridgway (1873) as a race of greater 
Prairie chicken (T. c1mirl.o), h11t w"" assigned· 
species s t atus in-1885 (Ridgway 1885) . Duri ng 
the l ate 1800 's, land development began within 
the range of the l esser prairie chicken , pri -
marily in the form of grazing by cattle; before 
the turn of t he century , farms were es tablished 
in parts of this area. 
Litton (1978) reported estimates of 2 
million prairie chickens in Texas prior to 
1900. If derived from win t er counts, the 2 
mi ll ion birds may have represented a large 
percentage of the total populat ion because 
Texas seemingl y was the primary wintering 
area (Fig . 1) . Although population es t imat es 
were unavailable, lesser prairie chickens r epor-
t edly were common t o abundant throughout the i r 
range during the first several decades of the 
20th cen t ury (Bent 1932, Baker 1953, Bailey and 
Niedrach 1965, Oberholser 1974). During this 
time, overgrazing of range l ands continued and 
increas ing amounts of land we r e cult ivated. 
Apparently , early land use by settl ers was not 
detrimen t a l to lesser prairie chicken populat ions. 
Cultivation of for~er range land r esulted i n 
some loss of habitat (Cope lin 1959a), but the 
"patchwork" arrangement of farms and agr icu ltural 
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Fig . 1 . Historical di s tribution of the lesser prairie chicken. 
practices resulted initially in an increased 
food supply for the birds. 
During the 1930 's, several events occurred 
concurrently that resulted in ext:i:-eme reductions 
i n population numbers and contraction of the 
range of the lesser prairie chicken, Much of 
the r ange in the southern plains was depleted 
from intensive grazing, and a considerable 
amount of habitat valuable to prairie chickens 
was destroyed by cultivation. The poor condition 
of the habitat combined with the severe drought 
of the 1930 1 s reduced the Texas population to 
12,000 birds by 1937 (Oberholser 1974), resulted 
in the near extirpation of the species i n 
Colorado (Bailey and Niedrach 1965), Kansas 
(Baker 1953), and New Mexico (Lee 1950), and 
caused a considerable decrease in numbers in 
Oklahoma (Davison 1940). During this decade, 
the lesser prairie chicken was established on 
the island of Niihau, Hawaii (Fisher 1951). 
Prairie chicken numbers i ncreased during 
the 1940 1 s . However, drought during the 1950 1 s 
caused marked fluctuations in population sizes . 
For example, Duck and Fletcher (1944) estimated 
the population at 15,000 birds in Oklahoma in 
1940; by the 1950's, the population was reduced 
to between 2,500 and 3, 000 individuals (Summars 
1956) . The Oklahoma population increased nearly 
5 fold by 1960 (Copelin 1963) . Between 1949 
and 1961, populations in New Mexico peaked at 
40,000 to 50 , 000 birds (Sands 1968) . By the 
2 
1960 1 s, the New Mexico population was approxi -
mately 20% of that during the previous decade 
(Sands 1968) . From the 1960 1 s through the 
1970 1 s, population l evels decreased in Oklahoma, 
increased in Texas, and remained re l atively 
stable in Colorado , Kansas, and New Mexico. 
Johnsgar d (1973) conservatively estimated the 
continental population at 36,000 to 43,000 
birds during the mid-1 960 1 s. Likely , the 
total fall population was closer to 60,000 
during this time. 
During the past century , the range of t he 
lesser prairie chicken decreased by 92% 
(Taylor and Guthery 19 80) and populat ion s i ze 
declined by 97%. In addition to r eductions 
in range and numbers, human activities 
possibly altered movements by the birds. The 
lesser prairie chicken once was considered a 
migratory species; however, based on records 
from the American Ornithologists• Union (1957) 
and Oberholser (1974), this species was likely 
more of a "winter vagrant" . Apparently , culti -
vation of lar ge tracts of land resulted i n the 
cessation of major movements during win t er 
(Jackson and DeArment 1963) . Consequently , 
numerous isolated populations were formed, many 
of which gradually disappeared. 
CURRE~!T STATUS AND PROBLEMS 
Lesser pr ai r ie chi cken popul a t i ons occur in 
6 s t at es (Fig. 2) . The lesser prairie chicken 
i s lis t ed as threat ened in Colorado wh er e the 
fa ll population number s about 500 (Tabl e 1) . 
Virtuall y noth i ng is known about t his speci es in 
Hawaii, except that i t is present. The lesser 
pr ai rie chi cken has not been obs erved i n Missouri 
for near ly a century , and the species is consi -
dered hypothetical in Nebraska (Sharpe, pers. 
comm . ) . The lesser prairie chicken is a gamebi r d 
in Kansas, New Mexico, Oklahoma, and Texas where 
f a ll populati ons number between 6,000 and 18,000 
per state (Table 1). Current estimates for t he 
conti~mus 48 states yield a total fall popula-
t ion of 44,400 to 52,900 bi rds (Table 1). 
Currently , lesser prairie chicken populations 
are s table to decl ining. The bird was listed by 
the U. S. Fish and Wildlife Service in publications 
dealing with rare, threat ened, and endangered 
species (U . S. Fish and Wildl ife Service 1966, 
1973), but no special status was assigned . 
Current threats to lesser prairie chicken 
populat i ons and their habi tat parall el those 
listed by Bent (1932) and Hamerstrom and Hamer-
strom (1961) and include overgrazing of rangelands 
and extensive cultivation . In rangeland habitats, 
brush control may be a detri ment to prairie 
chicken populations (Jackson and DeArment 1963) 
or an asset (Donaldson 1969) depending on the 
plant coITllTlunity , and the t ype and extent of 
control. Elimination of native range for the 
establishment of pastures, commonly switch 
gr ass (Panicum virgatum), may result in increased 
0 320 640 
SCALE IN KM 
HAWAII 
erass cover f or us e by lesser pr a1 r 1e chickens , 
but on a l arge s cal e i t is det r iment al because 
of t he l oss of the brush component. Although 
ext ens ive conversion of rangeland t o cult ivation 
is detri mental, a l imited amount of cul tivat ion 
adj acent t o sui t ab l e habi t a t appar ently i s 
benefici al (Cr awfor d and Bolen 1976~_) . Techno-
logical advances i n agr iculture r esulted in mi xed 
effects of lesser pr airie chi cken popul ations. 
Modern farming methods and equipment r educe was t e 
gr ain , an import ant source of food fo r pr a i r ie 
chi ckens i n agr icultur al areas (Cr awford and Bo l en 
1976b). Use of center-pivot i rrigat ion systems t o 
allow cultivat ion of pr eviously non-ar abl e l ands 
r esults in reduct ion of avai l ab l e range l and 
habit at . Waddell and Hanzlick (1 978) es t imat ed 
that lesser pr airie chicken habit at i n Kansas 
was lost at rates varying f r om 1. 5 to 6% annual l y, 
large l y because of center-pivot i r rigat i on. 
Contrast ingly , mini num tillage t echni~ ues may be 
of considerable benefit (Crawford and tio l en 197<·~) . 
Gas., oi 1, and mineral devel opment may i ncrease 
human access to areas and result in disturbance 
of birds (Davi s et al. 1979) . However , ;,.b;andoned 
oil pads provide lek s i t es (Crawford and Bolen 
1976~, Taylor 1980, Davi s , et a l. 1979) 
Of t he currently occupied r ange of t he 
lesser prai r i e chicken, 95% i s in pr ivate o,mer -
ship; the r emaining 5% (2/ 3 of which i s in New 
Mexico) i s administered pr imarily by the U. S . 
Fores t Ser vi ce and the Bur eau of Land Managemen t 
(Tayl or and Guther y 198 0) . 
Although once sub j ected to market hunt i ng 
(Judd 1905) , lesser prai rie chickens have r ecei ved 
\ ,.-·- · 
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Fig . 2. Current distribution of the l esser prairi e chicken. 
3 
Table 1 . Numbers, harvest figures , status, and trends of lesser prairie chicken populations in 1979. 
Approximate 
State Fa 1 population harvest 
Colorado 400-500 0 
Hawaii Unknown Unknown 
Kansas 17,000-18,000 2900 
Missour i 0 0 
Nebraska 0 0 
New Mexico 10,000 1200 
Oklahoma 6,000- 6,400 1000 
Texas 11,000-18,000 600 
-the protection of restrictive season len~ths and 
bag limits for nearly 80 years. The cur;ent 
kill averages approximately 12% of the fall 
populat ion and ranges from Oto about 20% in 
local populations. Except in areas of the poorest 
habitat, hunting mortality likely is compensatory. 
PREVIOUS RESEARCH AND FlITURE NEEDS 
Pr evious research efforts focused largely on 
l ife history and ecology (Copelin 1958b, 1963; 
Ho ffman 1963; Jackson and DeArment 1963; Litton 
1978; Davis et al. 1979) and habitat requirements 
(Jones 1963a, 1963b, 1964a, 1964b; Crawford 
1974; Suminski 1977; Taylor 1978). Nevertheless, 
a better understanding is needed of the habitat 
(i.e. food,water, cover, and space) of the lesser 
prairie chicken. Studies by Frary (1957, 1959), 
Copelin (1960, 1963), Crawford and Bolen (1976b 
and Davis et al. 1979) revealed considerable -
plasticity i n the diet of this species . However, 
l ittle information is available on dietary prefer-
ences and energy requirements in various habitats 
or on the relationship of breeding success and 
survival to diet. Drinking of water by lesser 
prairie chickens was documented by Copelin (1963), 
Jones (1964a), Crawford and Bolen (1973), and 
Davis et al-:- (1979), yet Frary (1957) found little 
use of water developments in his study. Thus, the 
necessity of free water, especially during 
periods of drought, bears further investigation. 
Brush species such as shinnery oak (Quercus 
havardii) or sand sagebrush (Artemisia filifolia) 
and tall grasses like sand bluestem (Andropogon 
hallii) constitute the critical components of 
lesser prairie chicken habitat. Because of 
ever-decreasing amounts of habitat available to 
lesser prairie chickens, determination of the 
minimum size area that can support a population 
is one of the most critical research needs. 
4 
Status 
Threatened 
Introduced 
Game bi rd 
Extirpated 
Hypothetical 
Gamebird 
Gamebird 
Gamebird 
Trend 
Stable 
Unknown 
Declining 
Stable 
Stable-Declining 
Stable-Declining 
Experimental studies should be conducted to 
determine if intensively managed, small units of 
bn1sh-grassland habitat can support viable 
populations. Identification of minimum areas 
and necessary habitat components is the only way 
to reduce the progressive elimination of small 
populations. Basic studies in behavioral ecology 
and movements of the birds are needed to delineate 
space requirements. 
As biologists, we usually assume that most 
limiting factors of galliform populations function 
in a density-dependent fashion. Therefore, 
limiting factors have received only minimal 
attention by researchers. Virtually nothing is 
known about the parasites and diseases of this 
species with the exception of the description of 
helminths by Pence and Sell (1979). Campbell 
(1950), Frary (1955), Davis et al. (1979), and 
other general references provided what little is 
known about predators of lesser prairie chickens. 
Ligon (1951) and Copelin (1963) discussed acci-
dents, particularly collision with power lines, 
as decimating factors in the species. Most 
biologists would agree that the fate of a grouse 
population lies in the quality of the habitat 
and not in the proximate limiting factors 
addressed above. However, factors that act in a 
density-dependent manner in good habitat may 
function in a density-independent fashion in 
marginal habitat and become critical factors to 
be addressed in management. Research dealing 
with the effects of predators, diseases, or 
similar factors must incorporate the condition 
of the habitat and status of the population if 
it is to be of value. 
Immediate attention should be directed to 
the role of weather as a 1 imi ting factor. The 
sensitivity of lesser prairie chickens to drought 
is well documented (Hamerstrom and Hamerstrom 
1961); however, the specific action is unknown. 
A long-term ro ject relati.np, weather in conjunction 
with habitat characteri s tics to population status 
(e . ~. si ze , breeding success , recruitment, and sur-
vival) might provide i nformation to mitigate some 
of t he most severe effects of drought. Without 
such knowledge , the recurrence of a drought l ike 
that of 1930 ' s could greatly deplete or actually 
result in the exti.nction of the continental 
population. 
~lanagement procedures and effects of land 
use such as fire (Cannon and Knopf 1979), food 
plots (Copelin 1958a, 1959b), farming practices 
(Crawford 1974, Crawford and Bolen 1976a), brush 
control (Donaldson 1966, 1969), and ranching prac-
tices (Davis et al. 1979) were the subject of 
numerous investigations. Studies dealing with 
these topics should be continued and expanded. 
For example, range improvement practices , such as 
rotational grazing and prescribed burning, require 
study. More information on the relative effects 
of various brush control procedures would be 
valuabl e, and alternatives to traditional brush 
control methods, especially in sand sagebrush 
areas, should be i nvestigated . Potential man-
agement procedures including the creation of lek 
sites should be further developed and tested. 
Counts of males at leks traditionally are used 
to enumerate lesser prairie chicken populations, 
yet little is known about the accuracy or pre-
cision of these counts . Development of improved 
censusing methods is a fundamental research need. 
Banding s tudies to augment the works of Davison 
(1940), Lee (1950), and Campbell (1972) are 
necessary for a better understanding of the 
population dynamics of this species. Although 
numerous techniques are available to determine 
sex and age of lesser prairie chickens, the 
chronology of primary feather replacement in 
juveniles to determine the timing of reproductive 
activities is unknown. 
The lesser prairie chicken is a most worthy 
subject for research in basic biology . The 
reproductive behavior of males is rather well 
known (Grange 1940; Sharpe 1968; Hjorth 1970 ; 
Crawford and Bolen 1975, Crawford 1978), but other 
behaviors, especially of females, remain poorly 
understood. The taxonomic status, investigated 
by Jones (1964~), Short (1967) and Sharpe (1968, 
1969), remains unresolved . Most anatomical studies, 
with the exception of Tiemeier (1941) and Holmes 
(1963), dealt with plumages and other external 
characteristics (Ridgway and Friedmann 1946; 
Sutton 1964, 1968, 1977; Crawford 1978). 
It is possible that certain currently 
unoccupied habitats may be able to support 
prairie chicken populations . Because of the 
rather slow pioneering rate of this species, 
reintroduction in selected areas may be a viable 
strategy for enhancement of populations . Rein-
troduction attempts are fraught wi th difficul-
ties and should be attempted only after 
adequat e research advance preparation, and in 
conjunction with i ntensive monitoring of 
released birds. We have some information on 
propagation of captive birds (Ligon 1954, Coats 
5 
1955), but i ntroductions attempted 1,ith birds 
rai,;ed 011 game farms often fai l. Additional 
considerations involve the difficulty of 
capturing wi ld birds, the effect s of trapping 
and removal of birds on source populations, 
and the problem of establishment of populations 
of transplan ted birds. 
The range of the lesser prairie chicken has 
diminished greatly in the pas t 100 years , and 
current popul a t i ons are fragmented into discrete 
units. Although the current population numbers 
in the many thousands, we as biologists and 
managers should not become complacent because 
numbers do not impart stabili t y to l esser prai rie 
chicken populations. Constant attention is 
needed to maintain existing populations because 
of continually changing land use practices . 
Innovative research and aggressive management 
will help offset losses and degradation of 
lesser prairie chicken habi tat; enlightened 
research wil l aid our understanding of those 
factors that control populations . 
The lesser prairie chicken is at a threshold . 
It is not sufficiently rare to elicit i ntensive 
management and research efforts as is the 
Attwater's prairie chicken (T . c. attwateri) , 
nor is it as wide spread as the -northern greate r 
prairie chicken (T. c. uinnatus) to have br oad-
scale support. Thus~ the responsibility lies 
with a rather small group of people from federa l 
and state agencies, universities, and other. 
interested parties to provide the necessary 
information and to implement required actions . 
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GREATER PRAIRIE CH ICKEN STATUS AND MANAGEME NT-- 1968 - 19791 
Ronald L. Westemeier, Illi no i s Natura l History Survey, Effingham, IL 62401 
Abstract: The population status of greater pra 1r1e ch ickens 
(Tympanuchus cupido pinna t us) continued downwa rd during 
1968-79 i n 11 of 12 sta t es surveyed, to about 500,000 birds, 
or fewer. Chickens became extinct in Indiana but increased 
by 84% in Wisconsin. Ha rvest estimates for the 4 states with 
hunting seasons showed an average decline of 28% to some 
61,000 chickens bagged annually. Lack of grassland su i table 
for nesting due to conversion to cropland, overgrazing, 
annual burning, annual hay ing, irrigation, and pesticides 
cont inued as the primary l imiting factors to prairie chickens 
in most states. In 1979, the area on which prairie chickens 
were given some management consideration totaled 71,165 ha, 
an increase of 637% since 1968. The Nature Conservancy 
continues to play a major role in habitat acquisition for 
prairie chickens in S states. Prescribed burning, limited 
grazing, rotational haying, winter food patches, and var ious 
methods of brush control were colllllOn management practices 
for prairie chickens in most states. Active research on 
pra i rie chickens has increased since l968. Hunting was 
regulated by season length, opening and closing dates, bag 
limits, closed areas, light hunting pressure, and by the 
wildness of the species. Maintenance of current populations 
of greater prairie chickens will depend upon reversing 
adverse land-use trends by substituting ecologically sound 
land use and continuing acquisition and stewardship of 
prairies and other grassland habitat. 
More than a decade has passed since the last 
rangewide appraisal of the status and management 
of the greater prairie ch icken by Christisen 
(1969). Rapidly intensifying land use can cause 
great losses of habitat and wildlife in such a 
time span. Conversely, much can be accomplished 
in a decade to mitigate losses of wildlife re-
sources. This report updates Chrlstlsen's work 
and attempts to determine the rangewide needs 
required to maintain the species at its current 
level. Both endangered nonhunted populations and 
hunted populations are considered. 
D. M. Christisen kindly provided copies of the 
questionnaire he used in 1968. These were updated 
and modified for the present report. I am most 
grateful to the following respondents who made 
this report possible: 
1contribution from Illinois Federal Aid Project 
W-66-R, the Illinois Department of Conservation, 
the u.s. Fish and Wildlife Service, and the Illinois 
Natural History Survey, cooperating. 
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Arkansas 
Colorado 
111 inois 
Indiana 
Iowa 
Kansas 
Kentucky 
Michigan 
Minnesota 
Missour i 
Nebraska 
North Dakota 
Ohio 
Robert G. Leonard, Arkansas Game 
& Fish Colllllission 
Gary c. Miller, Colorado Depart-
ment of Natural Resources 
Ronald L. Westemeier, Illinois 
Natura l History Survey 
Robert D. Feldt, Indiana Depart-
ment of Natural Resources 
Ronnie R. George, Iowa Conservation 
Colllllission 
Gerald J. Horak, Kansas Fish & Game 
Joe Bruna, Kentucky Depa rtment of 
Fish & Wildlife Resources 
Herbert E. Johnson, Michigan 
Department of Natural Resources 
W. Daniel Svedarsky, University 
of Minnesota, Crookston 
Terry Wolfe, Minnesota Department 
of Natural Resources 
Donald M. Christisen, Missouri 
Department of Conservation 
Ken Robertson, Nebraska Game & 
Parks Colllllission 
Jerry Kobriger, North Dakot a Game 
& Fish Department 
Steven H. Cole, Ohio Department of 
Natural Resources 
Ok lahoma 
South Dako ta 
Texas 
Wisconsin 
Da le Cur r y, Oklahoma Department of 
Wil d life Conservation 
Steven A, Ma r tin, Okl a homa Coopera-
tive Wil d life Researc h Unit 
La rry F, Fredrickson, South Dakota 
Dept , o f Game, Fi sh & Parks 
Nova J . S i Ivy , Texa s A & M 
Un i ve r si ty, Co ll ege Stat ion 
Raymond K, Ande rson, Un ive rsity of 
Wisconsin, St even s Point 
Br uce Gruthoff, Wisconsin Depart-
ment o f Natu ra l Resources 
Frederick N. Hame rstrom, Uni versity 
of Wisconsin, Stevens Point 
W.R. Edwards , G,C , Sanderson, and E. Steger, 
Il l inois Natura l History Survey, revi ewed the 
manuscript, 
METHODS 
Much of the information in this repor t wa s 
provided by responses to a quest ionna i re by 21 
biologists from the 17 states que ri ed , inc luding 
6 states that once had greater pra iri e chickens , 
7 states that today have fewer than 10, 000 birds, 
and the 4 states where the species i s st il l hunted, 
Some of the population estimates a re based on 
spring counts of cocks, whereas other estimates 
are of fal 1 populations . If a spr ing count o f 
cocks was given, a 50 :50 ratio of cocks a nd hens 
was assumed in deriving the es t imate, an assumpt ion 
that may not be valid. 
RESULTS AND DISCUSSION 
Population Changes 
Six reporting s t ates (Arkansas, Indiana, Iowa, 
Kentucky, Ohio, and Texas) that once had greater 
prair ie chickens (Aldrich 1963) reported no birds 
(Indiana had reported chickens on t he 1968 survey ) . 
Indiana, Iowa, and Ohio have some hope for re-
introductions. 
Michigan reported fewer than 50 ch ickens 
(Table 1 and Fig, I), Illinois had an es ti mated 
230 birds in 1979 based on the spring count of 
cocks, (The spring 1980 count for 111 i nois was 
up 55% to an estimated 334 chickens,) Wisconsin 
and Minnesota each had populations of approximately 
2,000 chickens, also based on the spring (1979) 
count of cocks. Missouri's spring count was 
estimated at 9,600 greater chickens. Since 
Christisen's (1969) report, population levels of 
prairie chickens In the eastern tall -grass prair ies 
have declined 17% overall--an estimated 13,722 
birds remaining--despite closed seasons for at 
least 24 years, and in I state for 73 years. In 
the decade ending In 1979, chickens became extinct 
in Indiana and perilously close to extirpation in 
Michigan, the future remains uncertain in Illinois, 
the population trend was reported down in Minnesota, 
and abundance of chickens was essentially unchanged 
in Missouri. The most positive change since 1968 
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was the Increase of at least 84% in Wisconsin 
flocks. 
Table l, Estimated populations of greater 
pra irie chickens, 1968 and 1979. 
State 196# 1979 
Indiana 10 0 
Michigan 200 50 
Illinois 300 230 
Wisconsin 1, 000 1,842 
Minneso ta 5,000 2,000 
Missouri 10,000 9,600 
E. Ta ll-Grass 
Pra Iri e 16,510 13,722 
Oklahoma 130,000 8,400-80 , 000 
Ka nsas 750,000 200,000 
Neb ras ka 100,000 75,000-200,000 
South Dakota 80, 000 40,000 
Nor th Dakota 1, 800 1, 000 
Co lorado 7,600 300- 3,000 
Great Pla ins 1, 069,400 324, 700-524, ooo . 
Grand Tot a l l, 085, 91 O 378, 422-537,742 
!oata from Ch r i stisen (1969) . 
The current distribution and numbe r s o f chickens 
was most uncertain in the 6 western sta te s (Table 
I and Fig. 1). Al t hough genera l downwa rd trend s 
were reported since 1968, pra i r ie chi cken number s 
have remained suffic ien t ly high fo r wi ld li fe 
departments to just i fy hun ti ng seasons in Ok lahoma , 
Kansas, Nebraska, and South Dakota. The season has 
remained closed In Colo rado and North Dakota . 
Comparison of the mos t liberal estimates 
available fo r 1968 and 1979 revealed a drop f rom 
1,069,400 to 524, 000 chickens--a loss of 51% in 
11 years. However , data from the western state s 
are only rough est imates. Particular ly, the 
est imate of 750,000 birds for Kansas in 1968 , 
wh ich was probably high , would d istor t the t rue 
magnitude of population change. In fact, s ince 
1968 some local expansions in numbers and 
distr ibution were reported for Ok lahoma, Kansas , 
and North Dakota, and substantial increases in 
the populations and harvests for 1978 and 1979 
were reported for Nebraska. Nevertheless, it 
seems unlikely that any local gains have offset 
the general rangewide losses since 1968. The 
most recent harvest est imates for the 4 states 
with hunting seasons show an average decline of 
28% in harvest since the fall of 1967 (Table 2). 
• 300-
3,000 
• 
1,000 
• I 
• 
2,000 
I 
. ,
8,400- •, 
80,000 
, # , 
Fig, 1, Range and estimated populations of greater prairie chickens in 1979 . 
Recent estimates of the kill of chickens by 
hunters total some 61,000. Up to 2/3 of the legal 
harvest of chickens may be made in Kansas . 
The national population of greater prairie 
chickens in 1979 was estimated at between 378,000 
and 538,000 birds. Since 1968, downward trends 
were evident for all states except Wisconsin. 
The 25-year reported outlook in the 11 states 
still sustaining flocks of greater prairie chickens 
ranged from "bleak" to "good--with reservations." 
Continued declines were expected In 4 states, and 
relative stability was cautiously forecast for 7 
states. Six of the 17 states surveyed no longer 
have greater prairie chickens. 
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Habitat Acquisition 
Almost without exception, the limiting factor 
for greater prairie chickens continues to be a 
lack of suitable grassland--principally for 
nesting, but also for brooding and roosting. 
Continued conversion of grassland to cropland was 
reported in several states, and increases in 
intensity of land use were evident for all states. 
One western state, Oklahoma, reported an imbalance 
In the ratio of cropland to rangeland (in this 
instance extensive prairie unbroken by grain 
fields), high grazing Intensity, mow ing, haying, 
and herbicide spraying of native pastu res , as 
limiting to chicken populations. Thus, the basic 
Table 2. Estimated harvests of grea ter 
prairie chickens in the 4 states with 
hunting seasons. 
Harvest 
State 1967! Current 
Oklahoma 14,ooo 8,000 (1979) 
Kansas 46,ooo 40,000 (1979) 
Nebraska 15,000 8,200 ( 1977) 
South Dakota 10,000 5,233 ( 1978) 
Total 85,000 61,433 
a 
.;,)ata from Christisen (1969). 
land-use problems ci ted by Hamerstrom and 
Hamerstrom (1961, 1963), Chrlstlsen (1969), and 
Kirsch (1974) have not changed. Fortunately, the 
prob lem of inadequate grass land habitat has not 
on ly been recognized, but the remedial action 
taken in 5 states in the tall-grass prairie region 
and 2 western states has been Impressive. 
Land control via acqu isition has generally been 
the 1st step in action programs. The questionnaire 
asked for the ac reage acquired specifically for 
prairie chickens. Such a question may appear 
narrow In scope because grasslands suitable for 
chickens are beneficial to a diverse array of 
wildl ife species; yet the greater prairie chicken 
is often the key or main "se l 1 lng point" In 
decisions for acquisition. The total habitat 
purchased principally for chickens, partially 
benefiting chickens, or otherwise managed for 
chickens, at least in part, currently totals 
71,165 ha (Table 3)--up 637% si nce 1968. Except 
for 259 ha in Indiana and 1,821 ha In Colorado, 
all of this area has chickens. 
Minnesot a leads a ll states in the tall -grass 
prairie region wi th 20,745 ha managed at least In 
part for greater prairie chickens. A small portion 
of that land has been acqu i red specifically for the 
greater prair ie chicken, but the species benefits 
additionally from the general state program of 
wildlife land acquisition, the federal wetlands 
acquis it ion program, and a pra iri e preservation 
program of the Minnesota Chapter, The Nature 
Conservancy. However, land area data used here 
are only for the primary chicken range and not 
for outlying populations. 
A 1977 reintroduction on the Lac Qui Parle 
Wildlife Management Area that appears successful 
extends the Minnesota chicken range some 112 km 
south of the primary range (Outdoor News Bulletin 
1979). Minnesota's capital Investment In land 
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for chickens totals a minimum $12,810,250--
assuming a current land value of $250 per acre. 
The breakdown In this Investment by state, federal, 
and private agencies is 6~, 24'l, and I~, 
respect Ive I y. 
Wisconsin, a pioneer In prairie chicken 
research and management, began land acquisition 
In 1954 (Hamerstrom et al. 1957) with 32 ha. 
Currently, 10,023 ha are managed for chickens 
In central Wisconsin (Berkhahn 1973, Dane County 
Conservation League 1976). In contrast to the low 
point of 250 cocks In 1969, the population in 
Wisconsin had increased to some 900 cocks in 1979. 
In addition, there is hope for the successful 
establishment of prairie chickens reintroduced 
between 1974 and 1977 on the 12,141-ha Crex 
Meadows Wildlife Area In northwestern Wisconsin 
(Toepfer 1979). 
Land for prairie chickens in central Wisconsin 
Is currently valued at about $10,000,000. Some 
2,428 ha are in State ownership, and an additional 
7,689 ha have been acquired privately by the 
Society of Tympanuchus Cupido Pinnatus, the Dane 
County Conservation League, and others. 
Missouri began acquir ing land for prairie 
chickens In 1959 with the State purchase of the 
551-ha Taberville Prairie for $133,000. Currently, 
2,834 ha are being managed for prairie chickens in 
Mi ssour i. The Nature Conservancy, the Missouri 
Department of Conservation, and the Missouri 
Prairie Foundation cooperate in this range 
acquisition and habitat preserva tion effort. 
Department management of Taberville Prairie has 
been a success with counts of pra iri e ~h icken 
cocks ranging from 2.4 to 27.0 per km on that 
area since its' acqui sition (Chrlstisen 1977). 
Presently, Mi ssouri has 21 prairies totaling 
2,227 ha In public ownership, varying from 15 to 
550 ha In size, with prairie chickens using 14 of 
those pra iri es. The prai ries not being used by 
chickens are the sma ller tracts, but all 21 have 
potential for use by chickens, particularly if 
additional , nearby ac reage can be acquired. 
In Ill inois, t he 1st acquisition (early 194o's) 
for prairie chickens was the 567-ha Green Rive r 
Conservat ion Area (Yeatter 1943), later expanded 
to 943 ha. This area supported the last major 
flock of prairie chickens in northern Illinoi s. 
Unfortunately, that flock did not survive the 
mult iple use program deve loped for the area 
(Sanderson and Edwards 1966). 
In southern Illinois, acquisition of a scatter 
pattern of sanctuaries was begun in 1962 by the 
Prairie Chicken Foundation of Il linois; acquisitions 
by The Nature Conservancy began in 1965, and in 1970 
the Illinois Department of Conserva tion purchased 
166 ha from The Nature Conservancy to expedite 
further acquisitions by the Conservancy. Currently 
In Illinois, 664 ha are being managed for native 
remnant flocks of chickens i n Jasper (405 ha) and 
Marlon (259 ha} counties. The purchase price of 
this land was $678,124; Its current estimated value 
Table 3. Sunmary of land on which greater prai rie chickens (GPC) were given management 
conside rati on in 1979. 
State 
Areas purchased 
primarily for 
GPC (ha) 
Areas managed 
al I or partly 
for GPC (ha) 
Investment 
in land 
for GPC ($) 
Need to acquire 
more land 
for 
Hunting 
for 
Prese rva ti on 
Indiana 
Michigan 
111 i no is 
Wiscons in 
Minnesota 
Missouri 
E. Ta l l-G rass 
Pra iri e 
Oklahoma 
Kansas 
Nebraska 
South Dakota 
North Dakota 
Colorado 
Grea t Pl ains 
a 
=f)urchase p r ice . 
259 
405 
664 
10,023 
20,74rft 
714 
32,810 
65 
none 
none 
none 
1, 275 
none 
1, 340 
~stimated current value. 
259 
405 
769 
10,023 
20,74rft 
2,834 
35,035 
130 
4, 372 
130 
d 
29,677 
1,821 
36, 130 
9,6oo! 
36,ooo+! 
678,12t;. 
10,000,00# 
12,810,25~ 
133,00# 
30,000 
none 
none 
none 
225, 882 
no ne 
no 
no 
yes 
no 
yes 
yes 
no 
yes 
no 
no 
no 
ye s 
yes 
yes 
yes 
yes 
yes 
yes 
no 
yes 
no 
no 
yes 
£wetlands wi th some pra i rie chicken habita t are i ncl uded. 
~n undetermined area of national grasslands, nat iona l wi l d life refuges , wa t erfowl 
product ion areas, and o t her publ i c land benefiting o r managed, at leas t i n par t , fo r 
prair ie chickens. 
is $3,282,000. Except for one 16-ha remnant tract 
of prair ie vegetation, sanctuaries in Illinois had 
been under cultivation for over a century prior to 
acquisition. 
Redtop (Agrostis alba) and timothy (Phleum 
pratense), usually mixed in seedings, are the 
grasses conmonly seeded in hab i tat management for 
chickens in Illinois, although recent emphasis 
involves the seeding of brome (Bromus inermis) 
and prairie grasses (Andropogon gerardi, ~-
scoparius, Panicum virgatum, and Sorghastrum 
nutans). Initial response to sanctuary develop-
ment in Illinois was dramat ic as the main flock 
near Bogota, Jasper County, increased 415% from 
the low point of 40 cocks in 1968 to 206 cocks 
in 1972. Population density reached the phe-
nomenal level of 136 cocks on the largest tract 
of 94 ha in the spring of 1972. However , heavy 
predation on nests, particularly by striped skunks 
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(Meph i tis mephi ti s), beg inning in 1973 (Wes t eme ie r 
1979) and Increasing harassment and nes t paras iti sm 
by pheasants (Phasianus colchicus) (Vance and 
Westeme ier 1979) were cons idered importan t fac t o rs 
in reducing the populat ion level to 68 cocks in 
Jasper County by spr ing 1979. 
Nine t y-three percent of the booming grounds 
active in 1980 in Ill ino i s were loca ted ei ther on, 
or with in, o.8 km of sanctuar ies. The dens i ty of 
cocks on or near the Jasper County sanc t ua ri es 
averaged 16.5 per 4o ha of nest cover over the 
14-year period of 1967 to 1980. In Mar ion Coun ty, 
dens i t ies have averaged 10. 4 cocks pe r 40 ha o f 
nest cover on sanctuar ies since 1971 (10 years). 
Although responses to management have been en-
couraging, the intensity of land use on pri vate 
lands surrounding the sanctuaries is increas ing . 
Thus, it is uncerta in if t he presen t acreage 
under management wi l l be adequate fo r the long- t e rm 
preservation of the Illinois chicken, 
Management for Illinoi s chickens has just 
recently been expanded to a 105-ha portion of the 
electrical power generating complex owned by 
Central Illinois Public Service Company in Jasper 
County. Also, The Natu re Conservancy continues 
ready t o ac t promptly should any addit ional 
suitable land for native Ill inoi s chickens become 
availab le for sanctuaries, par ticu larly in Marion 
County, 
The Illi nois Department of Conservat ion and 
Southern Illinois University are currently 
attemp ting to establish greater prair ie ch ickens 
on reclaimed surface- mined land, using wild stock 
livetrapped in Kansas and released In southwestern 
Illinois (Sparling 1979), 
Michigan's land acquisitions for prairie 
chickens , begun in 1970, now tota l 405 ha in 
northeast Osceola County. Private contributions 
to the Michigan Nature Association totaled over 
$36,000 by 1974, but most prairie chicken land 
in Michigan has been acquired by the Department 
of Natural Resources (Anonymous 1974). Although 
Michigan's last remnant flock of grea te r pra iri e 
chickens totaled fewer than 50 in sp ring 1979, 
and the prognosis is bleak, there is hope that 
preservation efforts are not too little too la t e. 
Long range plans made in 1971 called for an area 
of 21 to 26 km2 under Department of Natural 
Resources control acquired with in a 51 km2 block 
(Arrmann 1971) . 
Prairie chickens were last reported in Indiana 
in 1972--a 10(1% loss in 60 years from an estimated 
population of 100,000 birds in 1912. The acquis i-
tion of the 259-ha Beaver Lake Refuge in Newton 
County, purchased for $9,600 of Izaak Walton 
League and Pittman-Robertson funds in 1945, did 
not prevent the loss of chickens from the Hoosier 
State. It is unclear wha t cover types and manage-
ment practices were provided for chickens on the 
Beaver Lake Refuge, o r to what extent chickens 
responded to management. On pr ivate land, steady 
losses of grassland suitable for nesting, brooding, 
and roosting were associated with the decline of 
Indiana chickens; plowing of booming grounds was 
considered an important cause for desertion of 
display grounds (Mumford 1955, Ginn 1968, and 
W,B. Barnes 1979, Connorsvllle, Ind., pers. 
commun,). This latter observation is curious 
because plowed fields, disked ground, soybean 
stubble, or new grass seedings, each about 4 ha 
in size, are regularly used as sites for display 
and booming on Illinois sanctuaries. A preference 
for plowed fields was also noted in Wisconsin 
(Westemeier 1971), The plowing referred to in 
Indi ana probably included sizeable tracts of 
critical nest cover. 
In North Dakota, 28,401 ha of public land 
administered by the U.S. Forest Service supports 
most of the greater prairie chickens in the state, 
These lands are not managed specifically for 
chickens, but greater chickens have Increased on 
U.S. Forest Service lands--particularly on the 
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Sheyenne National Grasslands, and there is some 
expecta tion that the increases will continue, if 
overgrazi ng and drought are not factors . Con-
versely, on private lands, population decl ines in 
North Dakota have been the rule. Lands purchased 
specif ically for prai rie chickens in North Dakota 
total 1,275 ha, an investment of $225,882 in state 
funds and $11,500 in private funds. 
South Dakota has no acreage purchased or 
managed specifically for prairie chickens, but 
chickens occur on the Fort Pierre National Grass-
lands and on several national wildlife refuges 
and waterfowl production areas. 
At least 7 tracts of prairie were acquired in 
the 1970's by The Nature Conservancy in South 
Dakota , with the Samuel H, Ordway, Jr, Memorial 
Prair ie being the largest--3,076 ha in McPherson 
County. Others include Altamon t Prairie, 25 ha 
in Deuel County; Sioux Prairie, 81 ha in Moody 
County; Clovis Prairie, 63 ha in Brown County; 
Verm illion Prairie, 9 ha in Clay County; Aurora 
Prairie, 12 ha in Brookings County; and Makoce 
Wash te Prairie, 16 ha in Minnehaha County. 
Sharptai ls (Pedioecetes phasionellus jamesi) occur 
on Ordway Prairie (Sea rle 1975), but there are 
probab ly no chickens on any of these prairie tracts. 
Pheasants may contribute to low densities and 
absence of chickens on some South Dakota grasslands. 
Except for the 130-ha Pawnee Prairie in the 
southeastern corner (Pawnee County) of the state, 
Nebraska has no acreage purchased o r managed 
spec ifically for prair ie chickens. Pawnee Prairie 
was acquired by The Na ture Conservancy in 1971 
to provide habitat for a remnant flock of greater 
prairie chickens (Anonymous 1971). Will a Cather 
Memorial Prairie, 247 ha in Webster County, was 
acquired by the Conservancy in 1974 (Bennett 1975), 
but prairie chickens may not be present on this 
southcentral Nebraska site. 
Kansas has no areas purchased specifical ly for 
chickens. However, sizable tracts of native 
prairie totaling 4,372 ha are now managed for 
greater ch ickens. These include Konza Pra i rie, 
3,487 ha In Riley County, and Flint Hills Prairie , 
885 ha in Butler and Greenwood counties; both 
prairies were acquired by The Nature Conservancy 
In the 1970's. Lesser prairie chickens (Tympanuchus 
pal li dicinctus) may inhabit Big Bas in, 728 ha of 
short-grass prairie in Cla rk County, purchased by 
the Conservancy in 1972, 
Oklahoma, like the 3 other Grea t Plains states 
with hunting seasons on the greater prairie 
chicken, manages relatively few acre s (1 30 ha) 
for greater chickens. Large expanses of unbroken 
grassland with little or no cropland is typical 
of much of the chicken range in Oklahoma. The 
available acreage Is managed mostly for publ ic 
hunting by planting grain sorghum to concentrate 
chickens so that they are more readily accessible 
to hunters. 
Although Colorado has not purchased land for 
prairie chickens, current plans cal 1 for some 
l , 820 ha of the Colorado Divi sion of Wildlife's 
South Pla tte Management Area t o be restored to 
support greate r pra i r ie chi ckens (Mil le r 1979). 
Hi s torica ll y, ove rgrazing was typica l on the 
area , but graz ing was termina t e d in 1978. The 
pl an includes in t erseed i ng na ti ve grasse s , con-
tro l of sand sage (Artemis ia fili fo ll a ), inte r -
seeding of depressi on areas , and re introducti on 
of grea ter chickens to t he res to red habita t . 
Areas acqui red and doll a r sums provi ded in 
Tab le 3 can onl y be v iewed as a meani ngful ges t ure 
toward the we l fare of t he pra ir ie ch ic ken ; the 
job i s by no means done. All 6 easte rn sta t es 
and 3 of the 6 weste rn states i nd icated a need 
to acquire add i tiona l land, pa r ti cularly for 
preserva ti on of greate r prair ie chickens. 
Wiscons i n and Mi ssour i cons ide r tha t t he hunti ng 
of chickens may be ecologica ll y feas ib le if more 
land can be acquired. Oklahoma and Nebraska hope 
to provide addit ional public hunt i ng opportunity 
i f more land can be acquired. 
Research 
As Christisen {1969) noted, acqu is ition of 
land for prairie chickens usually de t e rm ines if 
there shall be research and management. Seven 
of the II states with greater chickens are con-
ducting research (Table 4), a gain of 4 and a 
loss of l state since 1968. Two of the s t ates 
with no current research on chickens plan to 
initiate projects. When asked if present re-
search information is sufficient for good prairie 
chicken management, 6 of the 12 states Indicated 
yes, an increase of 3 since 1968. However, 3 of 
the 6 states qualified their yes answer by 
stating that better research information is 
desirable. One state indicated e~hatically that 
research information was adequate and that ''more 
action" was "needed in the form of management." 
Another responded "there will always be questions 
to answer, but we have an excel lent start." 
Table 4. Response to questions regarding resNrch on grNter 
prairie chickens In 1968 and 1979, 
Res .. rch Research Research sufficient 
underwe:i: planned for nwanag.,_n t State 1968 1979 1979 1968 1979 
£. Tai I-Grass 
Prairie 
Indiana no no no 7 
Michigan no no yes no no 
111 lnois yes yes no yes 
Wisconsin yes yes yes yes 
Minnesota no yes no yes 
Missouri no yes yes yes 
Grut Pl•lns 
Ok lahoona no yes yes no 
Kanu,s yes yes no yes 
Nebraska no no yes no no 
South Dakota yes no no no yes 
North Dakota no no yes? no no 
Colorado no yes no no 
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Habitat Ma nagement 
Because of the subs tant ia l increases in land 
acquired or managed for g rea ter pra i rie chi cke ns 
over t he past decade , the present quest ionna ire 
inc l uded inquir ies on management pract ices and 
problems. After land has been acqu i red , s usta ined 
a nnual management of the habita t ca n become a 
maj or burden. The old ecol og ica l adage , "No t h ing 
succeeds like succession" is particul ar ly 
appropr iate in the comparatively high ra infa l I 
pra i r ie-forest t ransit ion zones of southe rn 
Missouri, southe r n Illino i s , centra l Wi scons in, 
and no rthweste rn Minne sota. Depreci a t ion of 
habitat from the invasion of introduced grasses 
or native prair ie by woody vegeta ti on can become 
se rious in a s few as 3 o r 4 years in t he absence 
of f ire, grazing , mow ing, or chemica l t rea t ment. 
Prescribed burning wa s mentioned by more states , 
and indicated more of t en a s ha vi ng pa rti c u lar 
me rit in chicken management, than any othe r 
p ractice. All 6 eastern states and 2 western 
s tates used fire in manag ing grassland fo r 
chickens. De t a ils of prescribe d burni ng fo r 
pra iri e chicke ns have been discussed by Kirsch 
and Kruse (1973) , Westemeier ( 1973), and Kirsc h 
( 1974). 
Graz ing was consi de red benefi c ial in 4 eastern 
s tates and in I western state, but the e limi nat ion 
o f both g raz ing and haying improved nes t cover i n 
Minnesota. Ro ta tional hayi ng, however, was con-
sidered a benef ici a l p racti ce on the pra i r ie 
ch icken ranges of Wiscons in, Mi ssouri, a nd 
Illino i s where ave rage annual prec ip i tat ion is 
between 76 and 102 cm. 
A long his tory of annua l g razi ng (usua l ly 
overgraz i ng) , o r a nnua l haying, or bo t h, has 
degraded t he prai ri e s of nor t hwestern Minnesota 
and the western s t a t es , where a nnua l prec ipi ta ti on 
averages less than 76 cm. In southwestern 
Missouri, Drobney and Sparrowe (1977) found high 
use and high nest success by ch ickens in li ght to 
moderately grazed pra iri e pasture . A re lat i vely 
high density of 26 cocks per 2.6 km2 was present 
on Drobney's study a rea. In northern and eastern 
Missouri, Skinner (1975:176) found "the greatest 
number of spec ies and ind i viduals" in "a grazing 
system of management wh ich ma intained an average 
height of 20.3 - 30.4 cm." Although prair ie 
chickens were not i nc l uded in the study , Ski nner 
(1975:179) suggested a combinat ion of proper 
grazing and fire on both v i rgin and seeded stands 
of pra i rie grass fo r "b i rds, beef, and beauty. " 
Seed harvesting o f redtop and ti mo t hy grasses 
by combine continues to be the bas ic approach to 
grassland management on Ill inois sanctuar ies . 
This practice, which resu lts in weathe r -res i stant 
stubble, 25-40 cm in he igh t, is desc r ibed by 
Westemeler (1973) and Sanderson e t a I. ( 1973). 
Data on over 700 pra i r ie chicken nes ts found 
since 1963 cont inue t o show that hens pre fer to 
nest near some abrup t change in habita t con-
figuration (edge). Thus , f ield s ize i s held to 
about 4 ha, with d i sked firelanes o r close mowing 
identifying the field boundaries on the llllnols 
sanctuaries. 
Provision of winter food patches Is practiced 
by 6 states. Kirsch (1974) advised against 
expending management funds to provide winter 
cover o r food, and Kirsch and Kruse (1973) pro-
vided convincing evidence that prairie chickens 
were present on the prairies of the Dakotas and 
Montana after the great reduction in grazing by 
big game herds, especially buffalo, but well 
ahead of the i'ntroduction of grain farming. 
Winter food and cover have never been pro-
vided by the management program on Illinois 
sanctuaries because waste grain on nearby private 
land has been readily available and used by 
chickens . Wisconsin management, however, has 
emphasized a consistent, dependable, and well-
distributed system of winter food patches. 
Hamerstrom et al. (1957) and westemeier (1971) 
in Wisconsin, Korschgen (1962) in Missouri, and 
Baker (1953) in Kansas, all attest to the 
importance of the availability of high-energy 
gra ins for chickens in winter. I agree that 
management funds should not be spent for winter 
food, since sharecropping can generally provide 
it. Sharecropping may not be feasible in 
situations like Wisconsin's Buena Vista Marsh where 
summer frosts may preclude the growing of corn and, 
therefore, preclude sharecropping for winter food 
for chickens. 
Other management practices mentioned by several 
states included plowing and reseeding grasslands; 
mowing for weed and woody-sprout control; and 
woodland reduction by bulldozing, chainsawing, 
timber sales, and chemical control. Use of 
picloram pellets (Tordon IOK er Amdon IOK) as 
described by Mccaffery et al. (1974) has been 
effective for control of multiflora rose (Rosa 
multiflora) and other woody invaders on sanctu-
aries in Illinois and for brush control on pra irie 
chicken land in Wisconsin (R.K. Anderson and B. 
Gruthoff, 1979, Wisconsin Rapids, WI, pers. 
corrrnun.). 
The 1979 questionnaire included an Inquiry as 
to management problems on and near land managed 
for greater prairie chickens. Problems with weed 
and brush invasion were indicated for 5 of the 6 
eastern states. Predation by avian species was 
mentioned for Michigan, and by mammals, principally 
skunks, for Illinois. Competition by pheasants was 
indicated for Indi ana, Michigan, and Illinois. 
Deer were an additional problem in Michigan. Lack 
of sufficient manpower and equipment was mentioned 
for 1 state. Establishment of grass cover on land 
with a high water table was a problem in North 
Dakota. 
There was unanimity that intensifying land use 
Is ubiquitous and In some cases, Insidious. Both 
drainage and irrigation are serious threats on 
Wisconsin's Buena Vista Marsh (Hamerstrom and 
Hamerstrom 1973, and Hamerstrom 1977) as are 
pesticides and pesticide drift on grassland 
reserves. Pesticide problems were also indicated 
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for OklahOlllil and South Dakota. Irrigation and 
grain farming are making ominous Inroads into 
the grasslands of the water-rich Nebraska 
Sandhills, with falling water tables and nitrate 
contamination showing up as attendant problems 
(Farrar 1980). In Missouri, intensification of 
land use and irrigation are the greatest problems 
near lands managed for chickens. Overgrazing 
and annual burning continue to be primary problems 
in the Kansas grasslands. Herbicide spraying of 
native pastures, which el iminates the forb com-
ponent of the prairie, is a primary problem in 
Oklahoma. Herbicide spraying, a shift to fescue, 
more reservoirs, heavy industry, and energy com-
plexes with radiating transmission lines were 
also listed by Farney (1980) as factors that 
will soon destroy large portions of prairie habitat 
in the Flint Hills of Kansas. 
Hunting 
The quest ionnaire inquired about safeguards 
taken to prevent overharvest and how excessive 
mortality by hunting would be detected. Three 
of the 4 states with seasons indicated that they 
regulated the season length, opening and closing 
dates, and bag 1 imits . In Nebraska, some areas 
are closed to al I grouse hunting. In Oklahoma, 
most prairie chickens are found on private lands 
where little or no hunting is allowed, thus pro-
viding, in e ffect, refuges. 
Overharvesting was reported as unlikely in 
Kansas because of light hunting pressure and 
feed-field hunting traditions. In South Dakota, 
overharvest was thought impossible because of 
the large area of sparsely inhabited range and 
because of the birds tendency to flock and get 
wary shortly after hunting beg ins. In Nebraska, 
a declining population would be detected by spring 
breeding ground surveys and by a changing ratio 
of chickens to sharptails in hunter bag checks. 
Hunting continues to be the primary management 
consideration for greater prairie chickens in the 
4 states with seasons. No fears were expressed 
that hunting endangered the species. Indeed, 2 
states that have no seasons, Missouri and North 
Dakota, indicated the dual goal in their manage-
ment efforts of preservation and the hope of 
future hunting. Hunting promotes the advantages 
from increased support by sportsmen and this 
facilitates management efforts by State conserva-
tion agencies. 
1-'AINTAINlt«i CURRENT POPULATIONS 
The population trend for greater pra1r1e 
chickens was reported down in 8 states, static 
in 2, and up in only 2, in the decade preceeding 
Chrlstisen's (1969) report. The present report 
revealed a continuation of the same downward 
trend. It is unlikely that land use in the 
remaining range of the greater prairie chicken 
will change significantly for the better . The 
last bastions of huntable populations appear 
most like l y to persist in Kansas and Nebraska. 
Chicken hunting may also persist i n Oklahoma and 
South Dakota, but with increased restrictions. 
Perpetuat ion of greater chickens appears likely, 
and perhaps even l imited trophy hunts are feasible 
for Wisconsin, Minnesota, Missouri, and North 
Dakota. Unce rtainty about preservation persi sts 
in Colorado, 111 inois, and particularly Michigan. 
Curtai lment of the downward trend in chicken 
a bundance over the past 2 decades will depend on 
stemming adverse trends in land use. More con-
servative range management, i.e., light to 
moderate grazing instead of overgrazing, periodic 
prescribed burning instead of annual burning (or 
fire exclusion), and selective brush control 
instead of broad-spectrum use of herbicides that 
kill both woody pl ants and prairie forbs, must 
become co1T1110n practice in the Great Plains range. 
Inc reased ir r igation and use of pesticides mus t 
be halted if current populations of chickens are 
to be ma inta ined. Perhaps the rising cos t of 
ene rgy needed to operate irrigation pumps will 
hal t o r s low t he conve rsi on of rangeland that is 
better su ited fo r prairie and beef, rather than 
corn and mi lo. 
Land acqui sition must continue and be accompanied 
by good stewa rdsh i p of habita t for g rea t e r pra irie 
chickens and a ssoci a ted speci es. In the past decade 
The Nature Conservancy ha s spent some $ 10, 000,000 
on pra i r ie preservation (Fa rney 1980), a superb 
effort by pri va t e i ndivi dua l s t hat i s continuing . 
Other organizations, and pa rticu la r ly sta t e and 
federal governmen ts, must foll ow s uch e xample . 
Establishment of a Na tiona l Tallgrass Prair ie Park 
or other suitable preserve shoul d secure t he fut ure 
for greater ch ickens i n the Great Plains. 
However, we shou ld as k i f pre sent federal (and 
state) lands potent ia ll y su i tabl e for chickens are 
being managed nea r t he ir pot enti al ? The current 
upswing of chickens on t he Sheyenne National Grass-
lands in North Dakota following a program of 
deferred rotationa l graz i ng, prescr i bed burning, 
and mowing is I Federal program showing positive 
results . The midwest prairie conferences beginn ing 
in 1968 have sparked much interest In prairie. 
Prairie restorat ion is currently much in vogue 
throughout the Midwest. The work of George e t a l. 
(1979) in Iowa offers an excellent approach to 
establishment of prair ie grass pastures as nest 
cover in states where prair ie has long disappeared. 
Kirsch (1974) suggested a goal of 100 cocks per 
1.6 km2 of managed habitat that was based large ly 
on responses by chickens in Illino is. This goal 
continues to appear realistic, as the densities 
for 14 years in Jasper County and 10 years in 
Marion County, by 1980, average 93.5 cocks per 
1.6 km2 of nest cover on sanctuaries in Illinois. 
Although the Ill inois data include 2 years of 
"abnormal" population highs, they also include 
2 years of low density. Also, several sanctuaries 
received relatively little use by chickens, and 
have potential for use, thus even higher densit ies 
may be possible in the future . 
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Applicat ion of proven and published findings 
on habitat preservation and management, continua lly 
refined at symposia such as the present one and 
at the bienn ial meetings of the Prairi e Grouse 
Technical Council, offer the greatest hope for 
the future of our prairie grouse resource. 
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STATUS OF SHARP- T/\ILED GROUSE IN NORTH AMERICA 
Gary C. Mil]er, Colorado Division of Wildlife, Fort Collins, CO 80526 
Wal ter D. Graul, Colorado Division of Wildlife, Fort Collins, CO 80526 
Abstract: Populations, past and current distributions, and 
predicted trends of 6 subspecies of sharp-tailed grouse 
(Pedioecetes phasianellus) in North America were ascertained 
through a questionnaire and literature review. Sharptails 
once occurred in at least 29 provinces and states of Canada 
and the United States; they now are found in 21, having been 
extirpated from 8 states at the periphery of their historical 
range. Distributi onal losses usually have been accompanied 
by intensive gra zing or conversion of native vegetation to 
cropland. Fifteen questi onna ire respondents predic ted 
distribut ional losses over the next 10 years and 16 
pred icted stability. None foresaw distributi onal gains . 
The no rthern 3 subspecies of sharp-tailed grouse, P. _p_. 
phasianel lus (no r the rn), P. _p_. kennicotti (northwesternT, 
and f. _p_. caurus (Alaska nT have received little management 
or research, although increased human activities are 
expected in parts of their ranges. Of the southern 3 
subspecies, Columbian sharptails (f. _p_. columbianus) are 
fewest in number (60,000 to 170,000), occurri ng as 
isolated populations throughout most of their range. They 
have undergone range reductions exceeding 90% in 7 of 10 
political subdivisions of their historic range. Prairie 
sh arptails (f. _p_. campestris) number between 600,000 and 
2,000 ,000 exclusive of Ontario and Saskatchewan. Th ey 
have been extirpated from 2 states and f utu re distribu-
tiona l losses are expected, even in the center of their 
range . Plains sharp-tailed grouse (~_p_. jamesi) number 
between 600,000 and 3,000 ,000, exclusive of peripheral 
populations in British Columbia and Man itoba. They have 
been extirpated from 3 states and are cla ssified as 
"endangered" in Colorado, but are expected to remain fairly 
stable in the center of their range. 
Among North American pra1 r1 e grouse the 
sharp- tailed grouse occupies the largest geo-
graphical area and contains the greatest number 
of subspecies. The broad distribution and taxo-
nomic variety are reflective of the many 
ecological conditions in which sharptail s exist: 
brushy openings within extensive boreal forests 
(Aldrich 1963); savannahs of midwestern prairies 
where woody vegetation may comprise 20% to 50% 
of the ground cover (Grange 1948, Ammann 1957); 
extensive tall and mid-grasslands of the west 
where shrub cover comprises as little as 5% of 
the ground cover (Edminster 1954); and sagebrush-
grassland communities of the Rocky Mountain and 
intermountain regions (Aldrich 1963) . Because 
the sharptail evolved into a number of subspecies, 
each adapted to distinct ecological conditions, 
environmental changes potentially can affect the 
separate subspecies differently. 
Changes in sharptail distribution have been 
noted periodically, but reports by McClanahan 
(1940), Aldrich and Duvall (1955), Aldr i ch (1963) 
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Johnsgard and Wood (1968), and Johnsgard (1973) 
have been somewhat inconsistent. The population 
status of the 6 subspecies has not been treated 
in publis hed reports, although Johnsgard (1973) 
presented hunter harvest data by political units. 
A review of sharp-tailed grouse management 
problems was last accomplished in 1961 
(Hamerstrom and Hamerstrom 1961). The most recent 
summary of research and management needs was a 
literature review by Evans (1968). 
This paper updates distributional changes 
of sharp-tailed grouse by subspecies, identifies 
the apparent reasons for those changes, and 
clarifies past inconsistencies in the literature. 
Population and hunter harvest estimates are 
given, as are predictions of distributional trends 
over the next 10 years. Summaries of recent and 
ongoing activities are presented to identify the 
most pressing research and management needs and 
to promote economies in future work . 
We than k the wil dl ife professi ona l s who 
provided much of the information contained 
herein. Clait E. Braun's critical review of the 
manuscript is appreciated. This study was 
con ducted through Federa l Aid Project SE-3. 
METHODS 
We distributed questionnaires to wi ldlife 
professionals in 32 states and provin ces of the 
United States and Canada i n September 1979 and 
received 41 re plies. Responden t s charac terized 
present dist ribution s and populations of sub-
spec ies as a percentage of past maximums 
(extirpated, <10%, 10%- 50%, >50%-90%, >90%) and 
numeri cally ranked suspected reasons for those 
changes. They predicted trends of subs rec i es 
over the next 10 years (increase, decrease, or 
stable) . Estimates of present populations by 
subspecies (< 1,000, 1,001 to 10,000, 10,001 to 
50,000, 50 ,001 to 100,000, 100,001 to 500,000 and 
> 500,000) and annual hunter harvests were 
provided. Respondents summarized current manage-
ment and research activities. 
We ascertained past and present distributions 
for the 6 subspecies of sharp-tailed grouse 
recognized by the American Ornithologi s ts' Union 
(1957). For the United States, we compared 
reasons given for changes in distribution with 
the findings of Klopatek et al. (1979) which, 
based on 1967 data, quantified man-induced 
change s to natural vegetation described by 
Kuchler (1964). Respondents' predictions of 
di stributional changes over the next 10 years 
were summarized. Minimum and maximum population 
estimates were s ummed for each subspecies . 
RESULTS 
Distribution 
Inconsistencies exist in the literature 
concerning the historical distribution of sharp-
tailed grouse in Oklahoma . Although McClanahan 
(1940), Aldrich and Duvall (1955), American 
Ornithologists' Union (1957), and Aldrich (1963) 
omitted Oklahoma as historic range, Johnsgard and 
Wood (1968) and Johnsgard (1973) included it. 
Specimens are lacking, but sharptails, probably 
f. £· jamesi, were apparently resident in 
northwestern Oklahoma (Nice and Nice 1924, 
Ridgway and Friedmann 1946, Sutton 1967 ). 
Another inconsistency concerns the subspecies 
once occurring in New Mexico . Aldrich and Duvall 
(1955) showed both f. £ · jamesi and f . £ · 
columbianus as ranging into New Mexico, while the 
American Ornithologists' Union (1957) listed 
only P. £· columbianus for the state, and Aldrich 
(1963T showed only f. £· jamesi. The only 
specimens from New Mexico of which we know are 1 
taken by Ligon near the Colorado border in 
eastern New Mexico in 1926 (Bailey 1928), and 4 
taken by A. P. Smith at Folsom, in the same area, 
in 1918 (Am. Mus. Nat. Hist. catalog #353690-
353694. The sharptails in eastern New Mexico 
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were considered an extension of the eastern 
Colorado population (Bailey 1928, Ligon 1961 ). 
The New Mexico specimens were assigned to 
f. p_. columbianus, in agreement with the American 
Ornithologists' Union (1910) check-list current 
at the time. Later, the subspecies f. p_. jamesi 
was accepted by the American Ornithologists' Union 
(1947), based on Lincoln's (1917) eastern Colorado 
specimen . Even though the New Mexico sharptails 
were adjacent to populations of the newly-named 
f. £· jamesi subspecies in Colorado and nresumably 
Oklahoma , and were roughly 200 km from the nearest 
known f. £· columbianus location, New Me xico was 
stil l l isted as within the range off. p_. 
co lumb ianu s, and omitted from t he range off.£· 
~ by the American Ornithologists' Union 
(1947) . Recently, personnel of the Museum of 
Vertebra te Zoology, University of California, 
Berkeley, examined the Ligon specimen but were 
unable to assign it unequivocally to either 
subspecies (V. M. Dziadosz, pers . comm . ). For 
these reasons , we have included New Mexico within 
the former range off.£· j ames i, and omitted the 
state from the former range off.£· col umbianus. 
Indiana and Texas have not been considered 
historical sharptail range, but sharpta ils may 
have occurred in both states. Ridgway and 
Friedmann (1946) listed l Indiana occurrence , and 
in Texas, Sutton (1967) states "r ecords of U.S. 
Fish an d Wi l dli fe Serv ice indicate that species 
was former ly not uncommon in northwestern part 
of Texas Panhandle ." Lacking substantive 
documentation, howeve r, we did not include these 
states within historical ranges . 
The past, present, and predicted di stribu-
tiona l t rends (over the next 10 years) of 
sharp-tailed grouse in North America were 
summarized (Table 1) . Sharptails once occurred 
in at least 8 Canadian provinces and 21 states. 
They now occur in 8 provinces and 13 sta tes. The 
8 states from which they have been extirpated are 
at the periphery of their historical range: 
Oregon, California, Nevada, New Mexico, Oklahoma, 
Kansas, Iowa, and Illinois. Fifteen respondents 
in states or provinces now containing sharptails 
predicted further distributional losses over the 
next 10 years; 16 predicted stability. 
Population Status 
There was a lack of population information 
for the northern 3 subspecies. For the southern 
3 subspecies, estimates were obtained for all 
states and provinces except Ontario. In the 
case of plains sharptails in Montana and South 
Dakota, however, the estimates were extrapolated 
from published studies (Brown 1964, Hillman and 
Jackson 1973). Popu l ation and harvest estimates 
are given in the subspecies accounts. As 
indicated in these accounts, some respondents 
were unable to provide estimates for all sub-
species in their political subdivisions. 
Several respondents noted the cyclic nature of 
grouse populations, and many were unable to 
relate past porulation changes or predict future 
popu lation trends. 
Table 1. Past , present, and predicted trend 
(over the next 10 years) of sharp-tailed grouse 
distribution in llorth America, 1979 . 
States or 
Provinces Respondents 
In Ran<ie Predicting 
(lJ (lJ 
_..., 1/) 1/) 
C 
"' 
(lJ 
"' (lJ (lJ (lJ 
_..., 1/) s... .Q s... 
1/) (lJ u 
"' 
u 
Subspecies "' s... (lJ _..., C Cl.. Cl.. r:, (/) 
P . 
.P.· phasianellus 3 3 0 2 0 P. 
.P.· kennicotti 1 1 0 1 0 P. 
.P.· caurus 5 5 1 4 0 P. 
.P.· co 1 ur,1b i anus 10 7 5 2 0 P. Q. campestris " 6 6 2 0 u P. 
.P.· jamesi 13 10 3 6 0 
TOTALS 29a 21a 15 16 0 
aLess than sum of states and prov inces, since some 
political units contain more than 1 subspecies. 
£ . .P.· phas ianellus , kenn icott i, and caurus. 
The 3 sharp-tai led grouse subspec ies of northern 
North America occupy 9 political subdivi s ions 
(Tab le 1) -- see Aldrich (1963) for a distribution 
map . £ . _p_. phas ianellus ran ges through the 
Hudson Bay lowlands from west -cen tral Quebec 
through northern Ontario and western f1a nitoba. 
£ . .P.· kennicotti i s found in the southwestern 
part of the lforth1vest Territories (ilackenzie), 
and £ . _p_. caurus occurs from central Ala s ka 
through the Yukon Territory, the ~orthwest 
Territories south of Great Slave Lake, into 
northeastern British Columbia and northern 
Alberta. tie found no clarification of the 
subs pecies occurring in central Alberta, 
Saskatchevian, and rlanitoba, the "race unknmvn" 
portion of Aldrich's (1963) map. Distributions 
are patchy throughout the northern region s and 
generall y are associated with forest orenings 
(Edminster 1954) . 
lie received 8 responses regarding the status 
of these subspecies. Distributions of£ . .P.· 
caurus in Yukon Territory were > 50-90% of the 
past maximum. Ontario, Quebec (£ . .I'._. phasianellus), 
and Northwest Territories (£ . _p_. kennicotti) 
respondents believed that occupied ranges were 
at least 90% of past range s . £ . _p_. caurus 
populations in Alaska appeared to be more 
restricted (unspecified) than the peaks of 
distribution in the 1920' s and 30's, primarily 
because of fire suppress ion (lJeeden and Ellison 
1968 , J. D. l1c G01-1an, pers. comm. ) . The con census 
for all the northern subspecies was that ecological 
success ion, promoted by fire suppression, was 
mos t res pon s ible for reductions in sharptail 
distribution. 
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Range reducti ons over the next 10 years were 
predicted for£ . .P_. caurus in British Columbia 
(II. T. f·1unro, pers. comm.). Throughout the 
remainder of the range of these 3 subspecies , 
however, stable distributions were predicted 
(Table 1). 
Population estimates generall y were not 
available for these subspecies. £ . _p_. caurus 
in Yukon Territory probably numbered between 
1,001 and 10,000 (D. 11ossop, pers. comm. ) . 
Respondents generall y noted that these shar ptails 
were lightly hunted. About 1,000£ . .P.· kennicotti 
are bagged an nuall y in Northwest Territories (S . 
11 i 11 er, pers . comm. ) , and 300-400 £ . .P.· caurus 
are taken in the Yukon Territory. Spring hunting 
at leks (lega l for Native Peopl es) may be 
reducing some flocks in the Yukon Territory (D . 
tlossop, pers . comm.). 
He found no indication of ongoing research 
or management specifically for£. _p_. phasianel lus 
or£.~- kenn icotti. Alaska and Yukon T~rritory 
personnel i nventory£ . .P.· caurus populations by 
lek counts, and some ecologica l study and habitat 
restoration work are conducted in the Yukon 
Territory (D . Hos sop , pers. comm . ) . Human 
activ ities noted by respondents as potent ially 
influenci ng sharptail we lfar e in the northern 
regi ons included: increasing agricul ture, oi l 
field and tar sands devel opment, logging , wil d-
fire suppress ion, and mi ning of sandy lek sites 
for road materials. 
£. _p_. col umbianus. Of the 3 southern 
subspeci es Columbian sha r ptai l s have experie nced 
the most severe distributional losses. They 
once occurred in 10 states and provinces (Fig . 
1). They were last known in Californ ia in the 
1920 's (Starkey and Schnoes 1976), Nevada in 
1952 (Hick 1955), and Oregon in 1968 or 1969 
(Ol sen 1976) . 
This subspecies now occurs in 6 states and 
British Col umbia, existing as i solated populat ions 
through the southern 2/3's of its range (Fig . 1). 
Respondents felt that Columb ian sharptails 
occu pied less than 10% of their former range in 
Idaho, 11on tana, Utah, and 1/yoming, 10-50% in 
Colorado and lJashington, and 80% or more in 
British Columbia. The consens us was that 
intens ive grazi ng wa s most responsi ble fo r 
losses, followed by conversion of rangeland to 
cropland (see Buss and Dziedzic 1955 ), and 
ecological succession . In Washington, Zei gler 
(1979) noted losses of 10 . 6- 51.4% of sharptail 
winter "buddi ng" habita t to agri culture over a 
32 year period. 
For the most part , t he present distribu t i on 
of Columbian sharptails coincides with Kuchler ' s 
( 1964) sagebrush steppe ( ,l\rtemi s i a - Agropyron) 
type which Klopatek et al. (1979) estimated had 
been reduced by 15%. In 1/ash ington, ho1-1ever, 
sharptail distribution corresponds with Kuchler ' s 
(1964) fescue-wheatgras s (Fes tuca-Agropyron) 
type, of which 73% had been lost , primaril y 
to cropland (Klopatek et al. 1979) . 
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Further range reductions over the next 10 
years were nredicted in 4 states and British 
Columbia (Table l). Respondents in Utah and 
Wyominp, which contain few£. Q. columbianus , 
felt distribution would remain stable (D. Bunnell, 
D. Moody , pers. corrrn.). 
Col umbian sharp- ta i led grouse numbers were 
estimated to be between 60,000 and 170,000 , wi th 
60-80 in British Columbia. They are hun ted in 
Colorado, Idaho, Utah, Washington, and Br itish 
Columbia, with 13,000 to 15,000 taken annually. 
Montana and Wyoming do not have seasons for 
Columbian sharptails, but some are killed 
illegally in l·Jyoming during the sage grouse 
(Centrocercus urophasianus) season (D. Moody , 
pers. colffil.). Co l umbian sha r p- tailed grouse were 
classified as "status-undetermi ned " by the U.S . 
Fish and Wildlife Serv ice (U .S. Dept. Interior 
1973). Brown (1971) considered t hem endangered in 
Montana , and ~hey have been classified en dangered 
in Oregon (riarsha l l 1969) . 
Colorado, Utah, Wa sh ington, and l•Jyoming state 
personnel inventory their£.£· columbianus popula -
tions. Ecologica l studie s are ongoing in Idaho 
and Utah , and planned in Colorado (D. Norell, D. 
Bunnell, C. E. Braun, pers. comm.). Surveys of 
po tential s ites for reintroduction are planned in 
Oregon (R. R. Denney, pers. comm.). Reintroduc-
tions to Lava Beds Na ti onal Monument, California, 
and t he National Bison Range, Montana, have been 
proposed (Star key and Schnoes 1976, W. Kess l er, 
pers. comm.) . No respondents knew of any habitat 
restoration or acquisition activities. 
£. £ · campestris . Prairie sharp-tailed 
grouse once ranged through 8 states and provi nces 
(Fig . 2) . They were extirpated from Illinois in 
the early l900' s (J. H. Kebe, pers. comm.) and 
from Iowa in 1934 (Grant 1963) . 
Prairie sharptails now occur in 6 states and 
provinces (Fig. 2). Sharptails have acquired new 
range in eastern Ontario due to transplants (H . G. 
Lumsden, pers. comm.). They occupy less than 10% 
of their former maximum range in Michigan (H. E. 
Johnson, pers. comm.) and Wi sconsin (E. J. Frank, 
M. W. Gratson, pers . comm. ) ; 30% in t1i nnesota 
(\•I. E. Berg, pers. comm.) ; and >50-90% in t1anitoba 
(G . Collins, pers. comm . ) and Saskatchewan (G. W. 
Pepper, pers. comm.). 
The consensus was that conversion of sharp-
tail habitat to cropland has been most responsible 
for di stributiona l lo sses . By 1967 , cropland had 
pre-empted all but 17% of Kuchler's (1964) 
oak-savannah (Quercus - Andropogon) type, the 
hi storical sharptail habitat in l~isconsin and 
Minnesota. Other reasons given for range 
reductions were ecological succession (enhanced 
by fire suppression) in the lake state s, inten -
sive grazing in Canada, and housing developments 
in t1ichigan. 
Respondents predicted range reductions in 
Minnesota, Mi chigan, Wisconsin, and Manitoba over 
the next 10 years. Sharptail di stribution in 
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Ontario and Saskatchewan should remain stable 
(Table l). A detailed account of sharptail 
distribution in Wi sconsin has been given by 
Vanderschaegen (1977). 
Prairie sharptails number between 600,000 and 
2,000,000 birds, exclusive of Ontario and Saskat-
chewan . Mi chigan and Wisconsin probab ly have no 
more than 5,000 combined (H. E. Johnson, M. W. 
Gratson, pers. comm.). They are hunted in all 
states and provinces in which they occur, with 
annual harvests of 60,000 to 140,000 birds, again 
exclusive of Ontario and Saskatchewan. 
Inventories of prairie sha rptail s are 
conducted in all provinces and sta te s except 
Ontario. Habitat re storation work i s ono,oing 
in Michigan , Minnesota , and Wisconsin, utilizing, 
in part, prescribed burning (Evrard 1977). In 
Wi sconsin land-use planning with incentives to 
local governme nt s and private landowners has 
been identified as inst rumental in preventing 
further lo sses of sharptail habitat (F . Strand, 
pers . corrrn.) . Eco log ica l studies of prairie 
sharpta il s are underway at the University of 
Minnesota and Universi ty of Wi sconsin - Stevens 
Point (W. E. Berg, M. W. Gratson, F. N. 
Hamerstrom, pers. comm.). 
£. £· jamesi. Plain s sharp-tailed grou se 
once ran ged into 13 political subdivisions, but 
no longer occur in the 3 states along the south-
ern extent of their range (Fig. 3). Plain s 
sharptail s disappeared from Kansas in the early 
l900' s (K. Montei, pers . comm.), were la st seen 
in Oklahoma in 1932 (Sutton 1974), and have not 
been reported in New Me xi co since 1961 (Ligon 
1961) . 
Plains sharptails occur peripherally in 
eastern British Columbia and sou thwestern 
Manitoba (Fig . 3), but respondent s provided no 
recent distributional data on thi s subspecies in 
those areas . Plains sharptails occur in Colorado 
as a relict population, occupy ing less than 10% 
of their former range (Miller 1979). They 
occupy 10-50% of . their former range in Alberta 
(A. B. Rippin, pers. comm . ), North Dakota (L. 
Kirsc h, pers. comm.), and Wyoming (J. Nemick, R. 
Wil son, pers. comm .) ; >50-90% in Montana 
(J. Heigand, pers. comm.), Nebraska (K. Robertson, 
pers. comm.), Saskatchewan (G . H. Pepper, pers. 
comm.), and South Dakota (Hillman and Jackson 1973). 
Conversion of rangeland to cropland and 
intensive grazing ranked about equally as 
reasons given for di stributional losses of£.£. 
jamesi . Klopatek et al . (1979) estimated that 
40-80% of Kuchler's (1964) natural vegetation 
types had been lost in those parts of Kansas, 
Oklahoma, and New Mexico where plains sharptails 
once occurred. The wheatgrass-needlegrass 
{Agropyron-Stipa) type, indicative of sharptail 
habitat in the Dakota s, had decreased by 36%, 
primarily from conversion to cropland. Grama -
needlegrass - wheatgrass (Boute loua - Stipa -
Agropyron) gras s lands, associated with plains 
sharptails in eastern Montana (Yde 1977), 
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had decrea sed by 24',, , primarily due to 
cultivation. In Colorado this subspecies no 
longer occurs in the sandsage-bluestem prairi e 
(Artemisia - Andropogon) areas which, overall, 
showed a 58' decline. The ir remain ing range in 
Colorado, in the plains - foothills ecotone south 
of Den ver, is severely threatened by subdivisions 
and "ranchette" housi ng developments, and 
intensive grazing (Miller 1979). Kuchler' s 
(1964) Nebraska sandhills prairie (Andropogon -
~amovilfa) vegetation, the habitat of sharp-
tails in Nebraska and southern South Dakota, had 
decreased by 6% as of 1967. 
Colorado and Wyoming respondents predicted 
further range reductions as did l North Dakota 
respondent. All others felt that £ . Q. jamesi 
distribution would be stab le for the next 10 
years (Table l). However, 7 of 9 ~- Q. jamesi 
respondents predicted population decreases in the 
next 10 years . 
Numbers of plains sharptails were estimated 
at 600,000 to 3,000,000, exclusive of Manitoba 
and British Columbia where they occur peripherally. 
The lower value appears to be an art ifact of the 
questionnaire categories, since the annual 
harvest was estimated at 505,000 to 640,000. 
They are hunted in all the states and provinces 
in which they occur except Colorado, where they 
are listed as an endangered species by the 
Colorado \,Jildlife Commi ss ion. 
Management activities for~- Q. jamesi 
include inventory in all states and provinces, 
habitat acquisition in North Dakota and 
Saskatchewan, and habitat re storation in 
Saskatchewan. South Dakota has done a limited 
amount of transplanting and ecological studies 
are underway in Montana and Saskatchewan. 
DISCUSSION 
Although major distributional changes in 
the northern 3 subspecies of sharp-tailed 
grouse were not detected, there was a paucity of 
published information, with the exception of P. 
Q· caurus in Alaska (Weeden 1965 , Weeden and -
Ellison 1968) . Regarding the southern 3 sub-· 
species, however, our findings and those of 
Johnsgard and Wood (1968) indicated that the 
most severe distributional losses have occurred 
in the southern portions of nast ranges . 
Distributional losses have been associated 
primarily with in t ensive grazing in western ranges 
and with vegetation type conversions , primarily 
to cropland, in eastern ranges. These findings 
generall y support Klopatek et al. (1979)--type 
convers ions have been most extensive in the 
eastern Great Plains of the United States. 
Population estimates of the northern 3 
subspecies of sharp-tailed grouse genera l ly were 
unavailable. Est imates for the southern subspecies 
were broad-ranged (due, in pa rt, to the ques-
tionnaire' s stru cture) , but may have provided a 
framework within which to vi ew more loca l 
conditions. We did not ask the basis of 
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population estimates , but se veral respondent s 
volunteered that es timates were based on spring 
counts of leks (dancing grounds) and numbe rs of 
leks. Such counts are poor measures of popula -
tion levels due to many variables such as ti me 
of year, time of day , weather , and non-territor-
ial males (Rogers 1969, Rippin and Boag 1974 , 
Sisson 1976, R. J. Robel, pers . comm. ) . In fact , 
Sisson (1976 ) has argued that such counts , as 
generally pract iced, are inadequate for set ting 
hunting seasons and bag li mits, and an al t erna-
tive census method needs to be developed. 
Based upon population est imates (60,000-
170,000), dis tr ibutional losses (over 90% i n 7 
of 10 political subd ivi sions) , and predicted 
trends (5 of 7 respondents pred icted further 
losses) the future of Columbian sharptails 
appears insecure. Starkey and Schnoes (1976 ) 
estimated 15 ,000-20,000 Columbian sharptail s 
in the United States, roughl y the lower limit of 
estimates we received from U. S. respondents , and 
argued for consideration of "th reatened" status 
for this subspecies. 
Some research on Columbian sharptails has 
begun, but there has been little management of 
the subspecies beyond inventory and the requla tion 
of hunting. The best hope for Columbian 
sharptails probably lies i n ga ining consideration 
in multiple- use management of publi c lands, 
especiall y in regard to li ves tock grazing. 
Prairie sharptails are more numerous than 
Columbian sharptails , but also have undergone . 
severe distributional reductions (over 90% in 
4 of 8 states and provinces ) . Unfortunatel y , 
continued range reductions are predicted in the 
center of pra irie sharptail range . Habitat 
restoration and maintenance techn i ques are well-
known for this subspecies, however (Hamerstrom 
et al. 1952, Hamerstrom 1963, Ammann 1963 , 
Evrard 1977, Vanderschaegen 1977) . 
Plains sharptails appear most secure of the 
southern 3 subspecies. Unlike Columbian and 
prairie sharptails, plains sharptails occur as 
large, contiguous populations through most of 
their range, and distributi onal stability is 
predicted in the center of the range. The 
prediction of population dec lines , however, is a 
cause for concern . 
The nlains sharnta il ~s the most extensive ly 
researched subs pecies of sharp-tailed grouse . 
Since Evans' (1968) literature review, 
publications on plains sharptails have been 
produced by Rogers (1969) in Colorado, Bernhoft 
(1969 ) and Christenson (1970) in North Dakota , 
Pepper (1972) in Saskatchewan, Hillman and 
Jackson (1973) in South Dakota, and Sisson (1976) 
in Nebras ka . Population dynamics have been 
investi gated by Rippin and Boag (1974 ) , Cal dwel l 
(1976), and Sisson (1976). The energetics of 
pl ains sharptails, and the resu lting management 
implicati ons , have been addressed by Evans and 
Dietz (1974) and Caldwell (1976 ) . Habitats have 
been described and often quantified (Brown 1968 , 
Christenson 1970 , Pepper 1972 , Twedt 1974, Kohn 
1976). Exploration of ways in which land use 
practices can be made more compatible with sharp-
tail management has begun (Miller 1972, Kirsch 
et al. 1973, Kohn 1976 , Yde 1977, Mattise 1978). 
Through much of their range, nlains shar~-tailed 
grouse are of prime importance in wildlife 
management considerations. 
It is difficult to generalize about the 6 
subspecies of sharp-tailed grouse. They differ 
widely in their habitats , the degree to which 
their distributions and populations are known, 
and in the types and intensities of research and 
man agement activities directed at them. Perha ps 
the greatest need is to elevate our knowledge of 
the northern 3 subspecies and Col umbi an sharp-
tails to the level presentl y existing for 
prai r ie and plains sharp- ta i led grouse . 
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ST.-\TUS or THE ATTWATER'S PRA IRI E CI-II CKE - AN UPDATE 1 
.11 !'I lffY S. I ,\\\llffN(T. Depar11nen1 of Wi ldlife and Fisheries ciences. Texas A&M Universi1y , College 1a1ion. TX 77843 
'\()\ .. \.I . SI I VY. l)q1a r1111e111 ,,r Wildlife and Fishe ries Sciences. Texas A&M University. College S1a1ion, TX 77843 
Abstract : Thl' number of Attwater's prairie chic kens ( T 1·1111i111111c/111.1 c111iic/o 
11111\'a/eri). an rndange rl'd subspecies. decreased from an estimated 8.700 
bird s in spring 1937 to 1.584 b irds in sp ring 1980. An apparently stable 
population of 1,500 to 2.250 bird s had ex isted since the last major status 
report in 1968 . During spring 1980. iso lated groups of chickens inhabited an 
estimated 120.410 ha in IO counties; over 787< of the tota l population 
occurred in Austin . Colorado. and Refugio cou nties. Habitat loss was the 
greatest threa t to these populations. Th e Attwater Prairie Ch icken National 
Wildli fe Refuge and the Tatton Unit of. Aransas ational Wildlife Refuge 
were the on ly areas where the Attwater's was managed. Increased chicken 
numbers w ithou t acq uisitio n of addi tional publ ic lands must come through 
managemen t of private lands. Control of brush and establishment of food 
plots o n lands in Vic toria and Goliad counties presented the greatest poten-
tial for increasing Attwater's numbers. A re latively stab le chicken pop-
ulation was an tic ipa ted for the next IO years, but a gradual. long-term 
decline in nu111bers was pred ic ted as su itable habitat is lost. 
The A ttwa te r ·s prai rie chicken presently occupies areas of 
the Gu lf Coastal Prai rie in T exas. Its original range extended 
fro111 the Nueces River in Texas to Abbeyville, Louisiana 
(Lehma nn 197 1 ), bu t population numbers and dis tribution 
have declined since the early I 900's. The population was 
estimated to approach I million ind ividua ls on 2.4 million 
ha during peak years ( Lehmann 194 1). The population had 
declined to 8. 700 individuals o n 182 ,250 ha when the first life 
his tory work ( Lehmann 194 1) on the subspecies was publish-
ed. A decline in popula tio n numbers was recorded with 
censuses in 1950 (J en nings 1950), 1963 (Lehmann and Mauer-
mann 1963), and 1967 ( Lehmann 1968), yie ld ing popula tion 
estimates of 4.200: 1,335; and 1,070, respectively (Fig. ! ). In 
1967 . the subspecies occupied approxima tely 94,770 ha, 
a reduction of 50',f sin ce 1937 ( Lehmann 1968). The distribu-
tion in 1967 was limited to 12 counties: Austin , Calhoun, 
Chambers, Co lorado, Fort Bend, Galveston , Goliad, Harris , 
J efferson. Refugio. Vic toria , and Wharton. The most impor-
tant fa ctor in the popu lation decline of Attwa te r's prairie 
ch icken was change in land use. Conversion of coastal prairie 
to crop production and urban-industrial developmen t plus the 
invasion of woody plan t species in to large tracts of coastal 
p rairie reduced suitable habitat ( Le hmann 1968). 
Manageme nt programs for Attwater's prairie chickens began 
in the mid-I 960's with the purchase of ch icken range in 
Colorado County by the World Wildlife Fund. and the dona-
tion of chicken habitat adjoining Aransas ational Wildlife 
Refuge to the U.S. Fish and Wildlife Service. The bird was 
placed on the Federal Endangered Species List in 1967. 
This paper updates the sta tus of the Attwate r's prairie 
ch ic ke n si nce 1967 a nd presents curren t popula t ion and 
habita t tre nds. and resea rch and managemen t ac tivites. 
1 Texas Agricultural 1-':xperiment Station , Technica l Article 
16055. 
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CURR E T STATUS 
The 1980 popula tion est imate for the Attwater's prairil' 
chicken of 1,584 individuals was highe r than the 1967 esti-
mate (Table I ). The lower value for 1967 might have been clue 
to imprecision in census techniques and /or the effects of 
Hurricane Beulah. Es tima tes of populat io n num bers during tile 
1970-80 period ranged from 1.500-2,250 during yearly (exc lu-
ding 1978) popula tion censuses (Fig. I). 
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Fig. I . Population estimates for th e Attwater's prair il' ch ic·krn. 
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Table I . Popula tion est ima te . percen t of to tal. and percentage change, by county ( 1967 and 1980) and est imated po ten tial range 
by county ( 1980) of the Attwater's prairie chicken in Texas. 
1967 1980 Percentage 1980 Estim ated 
Popula tion Percent Populationb Pe rcent change Potential Range 
County est ima te a of tota l estimate o f total ( 1967-80) (ha) 
Aransas 0 0.0 76 
Austi n 200 18.7 326 
Brazoria 0 0.0 20 
Ca lhoun 10 0.9 0 
Chambers 10 0.9 0 
Co lorado 175 16.4 186 
Fo rt Bend 35 3.3 54 
Galveston 130 12.2 96 
Goliad 75 7.0 34 
Harris 120 11.2 2 
Jefferson 10 0 .9 0 
Refugio 175c 16.4 726 
Wharton 40 3 .7 0 
Victoria 90 8.4 64 
TOTAL 1,070 l 00.0 1,584 
alandowner interviews and aerial census 
baerial census and ground coun ts 
Clow population followi ng Hurricane Beulah 
Lehmann ( 1968) estimated that the Attwater's prairie 
chicken occupied 94,770 ha in 1967. Because of the difficul ty 
in determining distance traveled from leks, we have included 
all open grassland habitat surrounding known leks in our 1980 
esti mate of 120,410 ha. We have included these areas because 
we feel that a more accurate estimate of potential chicken 
range results (Fig. 2). 
Fifty-th ree percent of Attwater's prairie chickens occurred 
on a continuous area in Aransas, Goliad , and Refugio counties. 
This population had been the largest each year except in 1967 
fo llowing Hurricane Beulah. Lehmann (] 968) estimated pre-
and post-hurricane levels at 1,200-1 ,500 and 250 individuals, 
respectively. Chickens were reported in Aransas County in 
1970, 197 1, and 1976-80. The 1980 population estimate was 
76 birds on 3,390 ha (Table I). Habitat management initiated 
in 1974 on the Tatton Unit of the Aransas National Wildlife 
Refuge possibly aided in the establishment of a resident 
population. The population in Goliad County peaked in 1974 
at 486. The 1980 estimate was 34 chickens on 23 ,780 ha. 
Land-use had remained consistent during this period and the 
reason for this decline is unknown . The 1980 estimate fo r 
Refugio County was 726, an increase of 3 15% since the 
decimating effects of Hurricane Beulah . Estimated chicken 
habitat in Refugio Coun ty was 49,540 ha. 
The 2nd largest population (32% of to tal) occurred in 
Austin and Colorado counties (Table 1 ). The 1980 estimates 
were 326 chickens on 15,590 ha in Austin County and 186 on 
15, 140 ha in Colorado County (site of the Attwater Prairie 
Chicken National Wildlife Refuge). Peak population for these 
2 counties was 990 in 1975. Development o f a crop-rotation 
system between rice and soybeans in the mid-I 970's possi-
30 
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Fig. 2. 1980 distribution of the Attwater's prairie chicken. 
bl\ ,011tribu1L·d to this de·c-re•asc. Formerly. chickens utiliLed 
1·:1i1t1,\ ric-e· fie·lds for 11e·sti11g and brood cover. Although 
so> he•ans provide· a potent ial f:.ill-winter food source . the 
:1hse·11c-e· or gr:1ss C0Vl'r in the·se· fields may have affected popu-
lation 11u111he•rs. 
The· 1980 e·sti111ate· for Galwsto11 County was 96 birds (6'/, 
or total) 011 ~.710 ha (Table I ). Most or this population occur-
rc·d on a 700-ha r;1nch near Texas City. One male was reported 
in :1d_ioi11i11g Harri s County. bu t urban-industr ial development 
assoc·iated with the growt h of Houston has e liminated most 
c-hic·kt'n habitat. 
Victoria Co unt y contai ned an es timated 64 (4¼ of total) 
AttwJte r's prairie chicke ns. a dec li ne or 29% since 1967 (Table 
I) . Polc'n tia l range in th is cou nty was 8 ,650 ha. Numbe rs a re 
lkcreasing . presu 111ably due to the invasion of pra iri e by 
running live oak (Querrns l'irg i11ia11a) and in creased ri ce 
cu ltiva tion. Ch icke ns we re las t observed in adjoin ing DeWitt 
County durin g the 1977 ce nsus. 
Two o th er cou nti es co ntained 5% of the total population . 
Fort Bend County had 54 birds on 400 ha (Table I). Grass land 
a reas have rece ntly bee n plan ted in to co tton or soybea ns 
e limin a ting mos t of the remaining habi tat. Twen ty bird s were 
reco rd ed 011 1,0 10 ha in Brazo ri a Coun ty during 1980, where-
as no birds were observed during the 1967 census. 
No sightings had bee n recorded in Ca lh oun and J efferson 
co unties sin ce 1967 (Tab le I ). The last sightin g in Cham bers 
County was in 1976. Ch ickens were reported in Walle r Coun ty 
in 1970-77. but none were re ported in 1967 o r 1980. Chi ckens 
were last repo rted in Wharton County in 1977 . Disappeara nce 
of th e chi cken in Waller and Wh arton counties was probably 
re lated to th e p lanting of soybeans in fa ll ow rice fields. 
MANAGEMENT 
Several efforts to manage At twater's pra irie ch icken popula-
tions and habitat have been undertaken since the last status 
paper. Two refuges currently have management programs for 
the chicken. Th e Attwa ter Prairie Chicken Na ti o nal Wildli fe 
Refuge was purch ased by th e U.S. Fish and Wildlife Service 
from the World Wildli fe Fund in 1977. Rece nt land acquisi tion 
has in creased the Refuge to 3,240 ha with an esti m ated 
popu la tion of 124 chi ckens. Management programs include 
burning, mowing, herbicide trea tm ents, controlled graz ing, 
cu lt ivation of food plots, and construction of drainage ditches. 
The 2 ,833 ha Tatton Unit of the Aransa s National Wildli fe 
Refuge was donated to the U.S. Fish and Wildlife Service by 
Mr. and Mrs. J. M. Tatton in 1967 ( Le hmann 1968). This area 
contains approximate ly 76 ch ickens on 8 10 ha of coastal 
prairie habitat. Current management programs include con-
trolled grazing and burn ing. Kess ler ( 1979) su mmarized the 
va lue of the agr ic ultural and range management practices 
utilized a t th e 2 refuges. In addition, a t the Attwater Prai ri e 
Chicken ationa l Wildlife Refuge, ditching helped to red uce 
nooding wh ich cou ld be a serious problem during nesting and 
brood-rear ing seaso ns ( Lehmann and Mauermann 1963) and 
he rbicide trea tmen ts were used to contro l invading brush 
species. 
Attwate r 's prairie chi ckens were transpla n ted from 2 areas 
where th e ir range was appropriated for urban development. 
Seventy chi ckens were transplanted from Elllington Air Force 
Base (Harris County) in 1967. and an additio na l 44 were 
moved in 1970 ( McCune 1970). Si x ty-on e of these birds were 
re leased in Refug io a nd Goliad cou nties, and 53 were taken 
into ca ptivity a t Texas A&M Unive rsity (Lehma nn 197 1 ). 
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Fat.: of th..: n:l..:ascd birds is unknown and propaga tion ctlorh 
proved unsucc..:ssful due to poultry discascs and la ck or propc-r 
facilities. In 1979. 34 birds were transplantL'd from Culf 
Airport in Galveston County to the 2,430 ha Gon,aks Randi 
in Victoria County. Success of this transplant i rnrr..:ntl~ 
being evaluated using radio-te lemetry . 
The Attwater's Prairie Chicken Recovery Tcam was fom1..:d 
in 1975 to prepare a recovery plan and providc tcchnical 
advice to the U.S. Fish and Wildlife Service . The re covery plan 
will identify needed research. id entify essential habitat . and 
st imulate agencies and o rgan iza tions to program funds for 
recovery actions. 
RESEARCH 
Several resea rch projects aimed at determini ng habitat 
req uiremen ts and management techniques for the At twater's 
prairie chicke n have been undertaken sin ce 1968 . The Texas 
Parks and Wild li fe De partm ent in stitu ted a series of studies 
from 1968-77 exa mining ranges. act ivi ti es , vege tati ve require-
ments , and population numbers ( Brown 1968, Brownlee 
197 1-74 , 1973- 74, 1974 , 1977). Current activ iti es consist of 
censuses a t 3-year inte rvals and the publication of a bu lle tin o n 
th e bird. 
Th e Patuxent Wildlife Research Center Field Station (U.S. 
F ish and Wildlife Se rvice) located in Vi cto ria , Texas. surveyed 
pes ticid e use nea r th e Attwate r Prairie Chicken Na tional 
Wildlife Re fuge and examined a few specime ns from thi s area 
(U.S. Fish and Wildli fe Servi ce 1979). Th e pes ti c ides used had 
little o r no toxicity fo r bi rds, and the specimens had only low 
levels (usua lly less than l ppm) of ODE. 
Effec ts of agricu ltura l and range managem ent pra c ti ces o n 
pra irie chicken habitat have been exam in ed by th e Range 
Science Department at Texas A&M Un iversity. Cha 1nrad 
( 197 1) and Cham rad and Dod d ( 1972) studied th e effec ts o f 
prescribed burns and grazi ng manageme nt on prai rie chicken 
habita t. Th ey noted th at co ntrolled grazing was benefi c ial to 
prairie chi cken habitat, but prescribed burns co uld be favor-
able where graz ing was res tric ted o r absent. Kess le r ( 1978) a nd 
Kess ler and Dodd ( 1978) exam in ed the response of coas tal 
prairie vege ta ti o n to fall and wi nte r p rescribed bu rn s and 
mowing trea tments. They noted that ungrazed pastures 
were characte ri zed by d e te riora ting range co ndition and were 
not used by the ch ickens. Fall bL1rns o r mowing stimulated 
forb growth providing a w inte r food so urce and open areas for 
possible lek sites. They reco mmended a management program 
of grazing, burning, and mowing to provid e cover dive rsit y for 
the chickens. 
Dodd et a l. ( 1975) determined th e proper application rate 
of the herbicide 2,4- 0 to in crease grass herbage produc tion 
and Attwate r's prai rie chicken use of fa llow rice field s. Att-
water's use appea red to be a function of the herbic id e's ab ili ty 
to accelerate plant succession, the reby p roviding more cover. 
The Department of Wildlife and Fisheries Sciences at Texas 
A&M University initiated a se ries of research projects in 1975 
on the eco logy of the Attwate r's prairie ch icken in Refugio 
County. Cogar et a l. ( 1977) and Horke l ( 1979) exa mined the 
vege tative pre ferences and cover require ments. Th ey recog-
ni zed 8 cove r types on this study a rea and de te rmin ed through 
radio-telemetry that 90% of all chicke n lo ca tio ns we re in a 
single cove r ty pe. Lutz ( 1979) found that petroleum deve lop-
ment had no major detrime ntal e ffec ts o n th e bird s. Ho rk c l c t 
al. ( 1979). stud ying both Attwater's and dummy nes ts. deter-
mined that the densi t y of nests, distance from development, 
and date of initiation influenced nest success. Cu rren t studies 
are addressing food habits , the effects of predator control on 
n.:st success. and effectiveness of the 1979 transplant. 
Several research projects appear needed . The biological 
effects and economi cs of applica tion of various herbicid es for 
controlling brush invasion shou ld be examined. There is a need 
to determine if properly spaced food plots within the prairie 
would increase or maintain chicken populations where season-
al food avai lability is suspected to be the limiting factor. The 
fun ct ion of agricultural lands adjoin ing the Attwater Prairie 
Chicken ational Wild life Refuge as brood-rearing cover and as 
a food source should be examined. Other research should 
examine the effects of gene tic isola tion and mortality factors 
of the Attwater's. 
FUTURE OUTLOOK 
The long-te rm outlook fo r the Attwater's prairie chicken is 
dim, for the habitat is decreasing. If the Attwater's is going to 
survive, la rge blocks of native prairie must be preserved . 
Chicken populations in Galveston , Harris ( they are probably 
already gone) , and Brazoria counties will disappear due to 
urbaniza tion and industrial expansion associated with the 
growth of Houston. Ch ickens will probably disappear in 
Fort Bend County due to the recent conversion o f the re-
maining grassland areas into cropland. In the near future there 
will be on ly 3 areas that will provide habita t fo r this subspecies 
(Aust in a nd Colorado counties ; Aransas, Goliad, and Refugio 
counties; and Victoria County). In many counties petrole um 
production has provided the funds to allow large cattle opera-
tions to successfully compe te with row crops. However, we 
doubt that t he large cattle operations which now support 
many of the Attwater's will be economical when the oil 
reserves are exhausted. 
Increasing the popu lation of Attwater's prairie chickens 
without the acquisition of additio nal public lands would have 
to come thro ugh management on private lands. Victo ria and 
Go liad counties offer the greatest opportunity for increasing 
Attwater's through such management. Control of running live 
oak and mesquite ( Prosopis spp.) would o pen large tracts of 
prairie. Food plots might be established in these counties to 
compensate reduced forb production on sandy soils during 
dry years. Economic or other in centives to landowners are 
needed to help control brush and provide food sources. If new 
habitat can be developed for the Attwater 's, then transplants 
of prairie chickens to these areas should be considered. 
Flooding due to adverse weather conditions remains a 
constant threat to Attwater's prairie chicken populatio ns. This 
was exemplified by the effects of Hurricane Beulah. The 
Attwater's Prairie Chicken Recovery Team is recommending 
the estab lishment of anothe r refuge in Victoria County to 
provide managed populations of Attwater's at geographically 
separated locations. The additional refuge could act as a buffer 
when populations in I area are reduced to adverse weather 
conditions. 
Considering the recent trends in Attwa ter's prairie chicken 
numbers, we predict that Attwater's populations will remain 
re lative ly stable for the next IO years, given no unpredictable 
ca tastrophes. However, a lo ng-term downward trend is expec-
ted unless land management and/o r land purchases are imple-
mented. 
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CURRENT AND FUTURE RESEARCH NEEDS FOR PRAIRIE GROUSE 
Robert J. Robel , Di vision of Biol ogy , Kansas State University, Manhattan, KS 66506 
Abs t ract: Research on prairi e grouse duri ng the l as t 20-30 
years has concentrated on (1) descriptive stud i es of l ekking 
behavior, (2) surveys of spring popul ations, and (3) evaluating 
quantitative aspects of habitat. Little biol ogically-ori ented 
research has been conducted on prairi e grouse . To enabl e 
scient ific management of prai r i e grouse popu lati ons , long t erm 
biologically-ori ented research must be initi ated on vi abl e 
popul ations in good habitats i n central por tions of their 
ranges. These st ud i es need to focus on population dynami cs , 
nutri ent requirement s, behaviora l aspect s of populati on 
regul ation , and di sease , parasi t i sm, and predation. 
Research needs for the prai r ie grouse are 
difficult to discuss without 1st revi ewing the 
status of past and current research . To revi ew 
all research on prai r ie grouse would i nvol ve a 
massive revi ew of literature, and a concomi t ant 
reducti on in time for me t o focus on future 
research needs. In t hi s paper I review perti nent 
past and present research on prairie grouse 
primarily to highlight areas t hat should recei ve 
more attention i f we are t o manage this native 
wi ldlife resource scientifi cal ly. Because of 
the thrust of the program t heme and the expertise 
represented among the invi ted speakers, I shall 
focus my attention on research needs for 3 
prairie grouse speci es : the greater prairie 
chicken (T~eanuchus cutido pi nnatus), the 
lesser pra1r1 e chicken T. aallidici nctus), and 
the sharp-tail ed grouse "[Pe ioecetes phasianellus). 
Ma ny of my corrment s will apply equally to 
sagegrouse (: antr~:~rcus uro~hasi anus ) and 
Attwater's prairie chicken(!.£_. attwateri). 
Much of our knowledge of prairie grouse 
originated 20 to 30 years ago from natural 
history studies or from later publications based 
on data collected many years earlier. Today's 
bi ologi sts working on greater prairie chickens 
are at a distinct disadvantage without having 
revi ewed in detail such classics as Ammann 
(1 957), Baker (1 953), Grange (1948), Hamerstrom 
(1939), Hamerstrom and Hamerstrom (1949, 1955 
1973), Hamerstrom et al. (1957), Jacobs (1959), 
Schwartz (1945), and Yeatter (1943). Likewise a 
biol ogist working on lesser prairie chickens 
will be di sadvantaged if unfami l i ar with such 
noteworthy reports as Copelin (1963) and Jones (1 963), while those working on sharp-tailed 
grouse should be conversant wi th the works of 
Aldous (1943), Ammann (1957), Fol ker (1964) , 
Hart et al. (1950) , Hamerstrom (1939) , Hamerstrom 
and Hamerstrom (1951), Hi llman and Jackson 
(1973), Peterle (1954), and Rogers (1969) , to 
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ment ion only a few. Pertinent sect ions of 
t he grouse management i ssue of the Journal of 
Wildlife Management (Scott 1963) contain 
useful information for sci entists working 
wi t h prairi e grouse . 
Some biologi sts fai l to fami l iar i ze 
themsel ves wi th the li terature and thus 
reinvent t he wheel over and over aga in. Much 
useful prairi e grouse information has already 
been coll ected and publ ished. Today's researchers 
should buil d on the current data base, no t 
create a dupl i cate one . 
POPULATION STATUS 
Biologists, especially those with management 
ori entations, have spent most of thei r time 
determini ng the status of grouse populations . 
That effort is especial ly evi dent within 
states containing remnant prairie grouse 
populations; consider , for example, reports by 
Partch (1970), Evans (1 963) , Christisen 
(1969, 1979) , Stempel and Rodgers (1961), Will (1979), and those of many other biologi st s . 
Though basic surveys to determine the population 
status of prairie grouse are rarely cons idered 
as research, the data are needed to devel op 
management strategy, to formulate hypotheses 
fo r research emphas i s , and t o set annua l 
harves t seasons. Most states with prai rie 
grouse populations use spri ng surveys of l eks 
(booming grounds and danci ng grounds) as 
indicators of populations . Both lek acti vity 
and numbers of birds on a lek are used as 
indices to prairie grouse populations (Horak 
1977, 1978). Neither the preci sion nor the 
accuracy of these t echniques has been carefull y 
analyzed . At times, the spri ng lek survey 
data are supplemented with bits of da ta from 
counts by rural mai l carriers or surrmer brood 
counts. I doubt that t he t echn iques cu r rently 
used to census prai r ie grouse are sufficiently 
sensitive to de t ec t a 20% change in a pra i ri e 
grouse popu l ation f rom 1 spring or fal l t o 
another. The need for a sci entifica l ly valid 
census technique for prai r ie grouse is obvi ous. 
HAB ITAT-POPULATION RE LATIONSHI PS 
It is difficult to separate studies of 
habitat change and population trends because 
they are nonnally conducted concurrently. 
Normally a declining trend i n prai r ie grouse 
populations stimulates t he effo r t to eva luate 
the habitat (Podell 1961, Kirsch 1974). 
Recently, researchers i n New Mex i co (Davi s et 
al . 1979, Smith 1979) have at tempted to develop 
methods to evaluate lesser pra i rie chicken 
habi tat, and thereby to devel op a set of 
management reco111T1endations that should result 
in a secure population of lesser prairie 
chickens in eastern New Mexico. In an attempt 
to preserve greater prairie chicken habitat in 
Colorado, Graul (1977) surveyed and reco111T1ended 
that certain state school lands be managed for 
greater prairie chicken habitat. In Oklahoma, . 
there has been a long-time interest in evaluating 
habitat for greater and lesser prairie chickens, 
and is reflected in the early efforts of 
Jacobs (1959), Jones (1963), and Copelin 
(1963). Oklahoma's current effort focuses on 
studies correlating various land-use practices 
and vegetative characteristics with the prairie 
chicken's population density (Cannon 1978, 
1979). Taylor (1978) developed habitat management 
reco111T1endations from a 1-year telemetry-
assisted study in Texas, much like an earlier 
5-year telemetry-assisted study in Kansas 
(Robel et al. 1970). Generally, short-term 
habitat studies are conducted in conjunction 
with short-term population surveys; the results 
are then interpreted as cause and effect, 
i.e., habitat changes cause changes in population 
numbers of prairie grouse. Correlation studies 
using short-term data sets may provide misleading 
conclusions. 
Studies of habitat requirements of greater 
prairie chickens in Illinois (Westemeier 1979) 
are more appropriately designed to answer 
habitat questions than some of the previously 
mentioned studies. Although the early studies 
of biologists in Illinois focused on land-use 
changes and population declines (Yeatter 1963, 
Sanderson et al. 1973, Vance 1976), more 
recent efforts have involved experimental 
manipulation of habitats as well {Westemeier 
1972, 1977, 1978, 1979). During recent years, 
Missouri has initiated some experimental 
habitat management efforts as well (Christisen 
1975, 1976, 1977). The experimental habitat 
manipulations in Missouri and Illinois .most . 
likely will provide useful management 1nformat1on 
for those specific areas, but additional 
studies in other geographical areas are needed 
before results can be considered applicable 
over the entire range of the greater prairie 
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chicken. 
Studies of habi ta t preferences of sharp-
tail ed grouse have been conducted for several 
years in North Dakota (Bernhoft 1967, 1968, 
1969 , Chr istenson 1971 ), pri mar ily to detennine 
preferred nesting and brood cover. More 
recent stud ies in North Dakota have correl ated 
various pasture management systems with sha rp-
ta iled grouse nesting and brooding habitat 
(Kohn 1976 , Mat t ise 1978). Studies in Montana 
(Brown 1968 ) were unsuccessful in correlati ng 
annual changes i n vegetative cover with changes 
i n sharp- tailed grouse population density, 
however Yde (1977) did report increased usage 
of pastures with patches of denser vegetative 
cover . In Minnesota, Artmann (1970) discovered 
seasonally-related correlations in usage of 
habitat types of sharp-tailed grouse, a relationship 
also reported by Pepper (1972) in Saskatchewan 
and by Sisson (1976) in Nebraska . 
NON-POPULATION HABITAT STUDIES 
I believe there is less than 1 non-population 
habitat study for every 50 studies of population 
status or habitat relationships in the prairie 
grouse. That in itself is not surprising 
because we tend to focus on the obvious, i .e., 
the perceived causes or results of a situation. 
We have been programmed to look at land-use 
changes and/or habitat losses when populations 
exhibit declines. In most cases, the focus is 
correct; however, efforts to modify the environment 
to counteract a downward trend in a wild 
population are often hit-and-miss or trial-
and-error affairs. Few studies have been 
initiated to study the biology of prairie 
grouse and prairie grouse populations, and 
without such studies, the biological causes of 
population fluctuations will not be understood. 
The need for biologically-oriented studies is 
great . 
POPULATION DYNAMICS 
Although many short-term studies report 
bits of population dynamics data, only the 
major effort in South Dakota resulted in a 
firm appraisal of the annual mortality of 
sharp-tailed grouse (Robel et al. 1972). 
However, that study was not designed to answer 
specific questions on prairie grouse population 
dynamics. Where are intensive studies being 
conducted on prairie grouse to collect data 
necessary for analyses such as conducted by 
den Boer (1971), Chitty (1967), Dorney and 
Kabat (1960), Errington (1945), Jenkins et al. 
(1963), Krebs et al. (1969), Watson (1965), 
and Watson and Moss (1972)? Until long-term 
research is initiated specifically to gain a 
better understanding of population dynamics of 
prairie grouse, we will have to be content 
with comparisons of annual mortality rates, 
(e.g., Robel et al. 1972, Hamerstrom and 
Hamerstrom 1973). 
NUTRITIONAL REQUIREMENTS 
Even though the literature is sprinkled 
with short-tent1 food habits studi es of prairie 
grouse, those studies provide little in the 
way of annual nutritional requirements of 
prairie grouse. With few exceptions, food 
habit s stud ies on prairie grouse focu s on birds 
coll ected in fa ll or consist of sample sizes 
inadequate for meaningful conclusions. Even 
where the weaknesses of single-season coll ections 
and inadequate sampl e sizes are overcome, data 
on food abundance are not available to detent1ine 
food preferences . 
Although some elementary studies have 
been conducted on energetics of sharp-tail ed 
grouse (Ca ldwell 1976, Evans 1971, Evans and 
Di etz 1974, Evans and Moen 1975), those data 
are not adequate to provide a t horough understanding 
of energy needs of prairie grouse. Studies 
such as those by Case and Robel (1974), Case 
(1973a, b) , Davis (1955), Kendei9h (1969), 
West (1960), and Zimment1an (1965) are needed 
to gain i nsight into energy needs of prairie 
grouse under various environmental conditions. 
Detent1ination of metabolizable energy in the 
foods consumed is needed to assess the energy 
value of various foods to prairie grouse 
(e.g., Robel et al. 1979a, b, Browning and 
Robel 1980) to evaluat e energetic consequences 
of habitat manipulations (Robel et al. 1974). 
In addition to detent1ining energetic 
requirements, biologists need to know general 
nutrient requirements (vitamins, minerals, 
etc .) of prairie grouse to interpret grouse-
habitat interactions. We also need to know if 
prairie grouse select for nutritive value in 
foods, as proposed for other grouse by Gardarsson 
and Moss (1970) and Savory (1978). 
HABITAT REQUIREMENTS IN TERMS OF QUALITY 
To date, biologists in North America have 
concentrated on evaluating prairie grouse 
habitat on quantitative features, such as 
vegetative type, composition, height , density, 
and aspect. We have not included measurements 
of food quality (energetics and nutrient 
content) because those requirements are not 
known for prairie grouse. Once we detent1ine 
the energetic and nutritional requirements of 
prairie grouse, habitats can be evaluated on a 
qualitative as well as quantitative basis. I 
expect this qualitative-quantitative evaluation 
to provide a much more useful and thorough 
index to the suitability of the habitat for 
prairie grouse than does our current quantitative 
approach . 
An understanding of energetic-nutritional 
requirements of prairie grouse, coupled with 
the ability to measure these parameters in the 
habitat, will pent1it an insight into the probable 
causes of population responses to habitat 
changes (Moss et al. 1974, 1975). We will 
then have the tools to understand the outcome 
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of exper1menta1 habitat man ipulati ons similar 
to those conducted in Europe (e .g., Miller 
et al . 1970, Watson et al. 1977, Watson and 
O'Hare 1973 , 1979). 
BEHAVIORAL IMPLICATIONS 
Other than descriptive studi es of breeding 
behavior associated with leks (Scott 1950, 
Evans 1961, Lumsden 1965, Robel 1964, 1966, 
1967), little attention has been given to the 
impacts of behavior on prairie grouse populations. 
Robel (1972) , Robel and Ballard (1974), and 
Ballard and Robel (1974) discuss the potential 
role of lek social organization on breeding 
success in greater prairie chickens, and Robel 
(1970) offers some tentative suggestions of 
how social organization might cause nonbreeding 
and thus influence population regulation. 
Bowman and Robel (1977) report data on behaviorally-
~elat~d mortality during the dispersal of 
Juvenile greater prai rie chickens. Comparable 
studies have not been conducted on lesser 
prairie chickens or sharp-tailed grouse . 
Current evidence indicates that North 
American prairie grouse are not territorial 
(except some males during breeding season), 
and therefore not all of the vast body of data 
from the red grouse (La~opus lagopus scoticus) 
and ptant1igan (L. mutus can be applied to our 
prairie grouse populations. However, some 
aspects may well be applicable to certain 
situations in prairie grouse. To believe that 
our prairie grouse populations are not influenced 
somewhat (directly or indirectly) by social 
behavior would reflect biological naivete. No 
doubt there are differences and fluctuations 
in aggressive levels within any grouse population 
as have been documented by Robel (1972), 
Watson (1970), Moss et al. (1979), and Watson 
and Moss (1970). If these behavioral traits 
are genetically controlled as in red grouse 
(Moss and Watson 1980) and poultry (Craig et 
al. 1965, Guhl ?t al . 1960, Koma i et al. 1959), 
strong environmental selection could shift 
aggressive levels in prairie grouse populations 
within 3 to 4 generations. Such general 
shifts in aggressive levels in prairie grouse 
populations could be reflected in changes in 
vulnerability to predation and other natural 
mortality of the sort reported by Fretwell 
(1968), Watson and Moss (1972), Wellington (1960), 
and others. 
DISEASES, PARASITISM, AND PREDATION 
Generally, studies of disease, parasitism, 
and predation in grouse have been conducted 
coincidental to other studies, or have included 
birds collected primarily for other purposes . 
Berger et al. (1963), Morgan and Hamerstrom 
(1941), Harper et al. (1967), Boddi cke r _( l969, 
1972), and Pence and Sell (1979) indicate that 
parasitism and predation probably have little 
effect on adults within prairie grouse populations. 
However, few hard data are available to 
measure the role of diseases, predation, or 
parasitism on population dynamics of prairie 
grouse. Experimental studies have shown that 
juvenile mortality might be severe if grouse 
chicks are even lightly parasitized. Even if 
the chicks do not die, they may be so weakened 
as to be predisposed to predation or other 
diseases (Duncan et al . 1978) . 
Myrberget (1970, 1972) has presented some 
rather convincing infonnation that indicates a 
potentially significant role of predation in 
fluctuations of willow grouse (h. lagopus) in 
Norway. Data from several studies including 
those of Robel (1970) and Bowen et al. (1976), 
disc lose significant reductions in nesting 
success of greater prairie chickens due to 
predators , and Bowman and Robel (1977) verified 
at least a 24% annual mortality of full grown 
greater prairie chickens due to predators. 
Based on fragmentary studies, here mentioned, 
one cannot discount the impact of diseases, 
parasites, or predation on prairie grouse 
populations. The interactions of disease, 
predators, and parasites have not been studied 
in prairie grouse populations, but if the 
results of McEwen and Brown (1966) and Gesell 
et al. (1979) are any indication of what can 
occur under natural conditions, these variables 
and their interactions could be important in 
regulating prairie grouse populations. 
OBSTACLES TO RESEARCH PROGRESS 
Strange as it may seem, prairie grouse 
popul ati ons are negatively correlated with 
research efforts, i .e., little research is 
conducted in those portions of the prairie 
grouse range where populations are high and 
stable, whereas more intensive habitat-related 
research efforts are associated with remnant 
flocks or areas of marginal or isolated habitat. 
Where huntable populations exist (Kansas and 
Nebraska, for example) state wildlife agencies 
appear to be satisfied with cursory surveys of 
spring populations and gathering fall harvest 
infonnation; more intensive efforts are indicative 
of states with remnant populations (Illinois 
and Missouri, for example). Long tenn biologically-
oriented research on remnant and/or isolated 
prairie grouse populations may not produce 
data representative of viable prairie grouse 
populations in central portions of their 
ranges. Results of research from remnant 
and/or isolated populations may reflect abnonnally 
stressful conditions or an ecotypically different 
population, or they could be simply artifacts 
of a particular habitat-population situation. 
Good prairie grouse populations coupled 
with stable habitats of high quality cause 
ambivalence in the research divisions of state 
game agencies. With plenty of grouse to hunt, 
why worry about doing much biologically-
oriented basic research so long as the grouse 
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population holds up? Such an attitude results 
in little meaningful reseirch being conducted 
in central portions of the grouse range, the 
very place where research should be conducted 
to understand the basic biology of prairie 
grouse populations . When remnant populati ons 
exist, little basic biologically-oriented 
research is initiated by state game agencies 
because of the low probability of the grouse 
population developing into a huntable resou rce . 
These psychological obstacles to research 
efforts must be overcome if we are to make 
substantial progress in understanding the 
biology of prairie grouse populations. 
Perhaps the Prairie Grouse Technical Council 
can deliberate on the problem and identify a 
solution. 
SUMMARY AND CONCLUSIONS 
Much research remains to be done before 
we can scientifically manage prairie grouse 
populations. Quantitative aspects of habitat 
are important and must continue to receive the 
attention of biologists working with prairie 
grouse. Continued efforts must be made to 
census grouse populations accurately and/or 
precisely. Of utmost importance, however, i s 
that research horizons must be expanded and 
efforts must be increased to initiate basic 
studies of grouse biology and grouse-habitat 
rel ationships. These new research efforts 
should focus on the following areas: 
1. year-ro~nd nutritional and energetit 
requirements of juvenile and 
adult prairie grouse; 
2. development of qualitative habitat 
measurement techniques to dovetail 
into the preceding area of focus; 
3. intensive review of behavioral aspects 
within prairie grouse populations, 
primarily those aspects capable of 
influencing population regulation; 
4. individual studies of disease, parasites, 
and predation and an assessment 
of their combined impact on prairie 
grouse populations; and 
5. long-term population dynamics of 
prairie grouse in the central portion 
of their range where good quality 
habitat exists, to gain an insight 
into population fluctuations under 
natural conditions. 
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EYOLUTIO ARY CONSIDERATIONS I CREATING ARTIFICIAL LEKS FOR ATTWATER'S PRAIRIE CHICKEN 1 
JOIIN n. II OKK I L2. Dcp;,r1111cnt of Wildlife and li,heries Sciences, Texa s A&M Un iversit y, Co lle~c Station, TX 77843 
NOVA J. SI LVY. Dcpa r1mcn1 of Wildlife and l· ishcries Sciences, Texas A&M Uni versity, Co llege Station, TX 77843 
Abs1rac1: Booming Attwater's prairie chicken ( Ty mpanuchus cupido a11-
1vateri) were observed from I 97 5-77 on a 6, I 00-ha study site in Refugio 
County , Texas. The effects of ex tensive oil field activities on the birds were 
assessed. Four of 27 leks were in native vegetation while the remaining leks 
occurred on areas impacted by oil field operations (gravel roads, oil pads, 
and pipel ine right-of-ways). Density of leks exceeded 6 / km 2 on I area of the 
. study site. Birds were observed to display individually or in groups of up to 
23 birds. Th e behavior of the Attwater's prairie chicken on lek s was com -
pared to be havior of the greate r prairie chi cken (T. c. pinna/Us) as reported 
in th e literature. The breeding hierarchy on many of the leks appeared un-
stab le due to an apparent breakdown of territoriality related to extreme 
linearity of th e leks . The increase in number of leks due to oil development 
and the instability of linear leks may lead to greater genetic variability within 
the population. The possible effect of altered genetic va riability within a 
. population should be considered before th e number of leks on an area is 
manipulated. 
The Attwater's prairie chicken was once common on the 
gulf coastal prairie from southwestern Louisiana so uthward to 
the Nueces River in Texas (Lehmann 1968). This subspecies is 
currently designated as endangered, having declined from 
8 ,700 birds in 1939 (Lehmann 1941) to approximately 1,600 
at present (Lawrence and Silvy 1980). 
Be nd ire ( 1894) I st d escribed th e Attwater's prai rie chicken 
as a small , dark subspecies of th e grea ter prairie chicken. 
Kessler ( 1978) noted that behavior of the Attwater's prairie 
chicken on leks was comparable to that described for the 
greater prairie ch icke n by Robel ( 1964). 
Robel ( 1970) observed 121 copulations on leks of greater 
prairie chickens. Dominant males occurred in the cen ter of a 
lek and esco rted fema les from th e edge to the center of their 
territories for cop ulation (Robel 1967). Ballard and Robel 
( 1974) removed 5 dominant males from leks and reported 
that each vacated te rritory was filled by a male of lower social 
status from a peripheral territo ry . Following removal of 
dominant males on ly 5 ( 13%) of 39 copulat ions were success-
ful and the 39 attempts were by 7 different males. In direct 
con trast , during th e previous 6 years, the alpha and beta males 
had accounted for I 08 of 121 successfu l copulations and 
mating success averaged 92% (Ballard and Robel 1974). 
The remaining range of Attwater's prairie ch icken overlaps 
exte nsive oil-related activities in native gulf coastal prairies. 
This study assessed effects of oil-related activities in native 
gulf coas tal prairie on natural selection and behavior of Att-
water's prairie chicke n on leks. 
The authors are indebted to T . O'Connor Jr. and D. William s, 
owner and foreman, respectively, of the property on which 
this study was con du cted . Support fo r thi s resea rch came from 
the Rob and Bessie Welder Wildlife Foundation , th e Caesar 
Kleberg Research Program in Wildlife Ecology , and The Texas 
Agricultural Experiment Station , Texas A&M University. This 
paper constitutes a portion of a dissertation submitted in 
partial fulfillment of the requirements for a Ph.D. degree by 
the senior author. 
STUDY AREA 
The study was conducted on the 6, 100-ha Lake Pasture of 
the O'Connor Brothers' River Ranch, 28.8 km northeas t of 
Refugio ( Refugio Co unty) , Texas (Fig. 1). The a rea is 1 of the 
few remnants of native gu lf-coastal prairie and is a lso the site 
of extensive oil-field operations. Slightly ro ll ing coas tal grass-
lands dominate the study area, with 2 sma ll drainages of inter-
mittent flow. Elevation of the area varied from 7 .6-15. 2 m 
(U. S. Department of Interior Geologica l Study Survey 
Contour Map, 1965). For the past 100 years the Lake Pasture 
supported a viable Attwater's prairie chicken population. An 
estimated 250-400 birds were present on the pasture during 
this study. 
Cogar et al. ( 1977) described the major vegetat ion types of 
the study area. Artificially-maintained areas such as mowed 
roadways, oil pipeline right-of-ways, gravel roads , and oi l we ll 
pads created areas th at differed from the natural vegetation 
types. 
I Contribu!tion No. 253, Rob and Bessie Welder Wildlife Foundation , and The Texas Agricultural Experiment Station , Technical 
Article 16324. 
2Present address: The Texas Zoo, Victoria , TX 77901 
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Fig. I. Refugio County, Texas showing location of the 6, I 00-
ha Lake Pasture of O'Connor Riverside Ranch. 
METHODS 
Leks were located by a systematic search of the Lake Pas-
ture during the springs of 1975-77. No attempt was made to 
locate a ll grou nd s during sp ring 1975 . During 1976 and 1977, 
sea rches were made for 2-h periods immediately after sunrise 
and before sunset. Numbers of ma le birds present on, and 
female visitations to , a lek were recorded . The vege tation type 
of th e lek, the proxim ity of other leks, and the oil-field re-
lated stru ctures and activity were noted. Prairie ch icken 
response to th e mowing of vegetation on leks was also noted. 
Male and female chi ckens were trapped with mist nets, 
ca nnon nets, rocket nets, and a helicop ter fitted with a helinet . 
Selected males and females were rad io-tagged, leg banded, a nd 
released. Add itional birds were leg banded on ly with co lor-
coded bands and released . Radioed birds were located at leas t 
daily at random times. Activities of these birds were reco rded 
when possib le. In addition, visual observations were made 
daily of banded birds on leks. 
Behavior of male prairie chickens on several leks was 
recorded during 30-min observation periods. Behavior was 
assessed in terms of: (I) Presence of a male dominance hier-
archy, (2) daily use of the lek , and, (3) stability of the male 
territories in the presence of a female on a lek . A stable lek 
was defined as having ( 1) a definite male dominance hier-
archy , (2) daily use, and (3) stabilized male territories in the 
presence of a female. An unstable ground was without a male 
dominance hierarchy when a fema le was present. Unstable 
grounds may or may not have been used daily by males. 
RESULTS 
Twenty-four males and 32 female Attwater's prai rie chickens 
were banded and equipped with radio transmitters. An addi-
ti o nal 3 2 males and 2 females were banded on ly. 
A total of 27 leks was found on the Lake Pasture during 
1975-77 (F ig. 2). Of these, 4 were on native shortgrasses 
(ha rd pan) and 23 o n areas impacted by o il-field operatio ns 
(a lo ng aspha lt and gravel roads, oi l well pads, under mown 
high-voltage power lines, and pipeline right-of-ways). In I 
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Fig. 2. Location of Attwater's prame chicken leks on the 
Lake Pasture for 1975-77, Refugio County , Texas. 
area of the Pasture, the density of leks exceeded 6/ km 2. 
Leks were highly variab le in terms of numbers of males ob-
served and m1mber of fema le visits each day (Tab le I ). 
Fourtee n leks were used during 1976 and 18 were used 
during 1977 (Tab le I). Nine leks used during 1976 were not 
in use during 1977 and 13 additional leks were established 
during 1977. Three of the 4 native grassland le ks were in use 
both years. One of the natural grounds was not in use in 1977 
because of heavy spring flooding. 
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Tit.: 111axi111u111 number of males visiting an individual 
kk 011 a singk day ranged from I to 15 during 1976 and from 
I to 23 during 1977 (Table I). The maximum number of 
frmaks vis it ing an individual lek on a single day ranged fro111 2 
to IO during 1976 and fro111 2 to 13 duri ng 1977. 
Of 3.698 observa t ions of displaying males, 83'/4 we re on 
areas impacted by oi l development and I 7'7c were on native 
hardpan a reas. Lek sites were always adjacent to th e only 
vege ta ti on types in whic h Attwate r's prairie chi ckens nested 
( Ho rk el I 979) . 
The effect of disturbance due to o il development on use of 
lek sites was a lso no ted. ew sho rtgrass areas within or near 
good nesting habitat were being es tablish ed with the co nstruc-
tion of new roads (and the ir mown road sid es) , oi l well pads, 
and /o r pipe lin e right-of-ways ( Horkel 1979). All new areas 
offered a potential for th e es tablishm ent of new leks or a shift 
in an a lrea d y es tab lish ed le k as vegetation beca me too high or 
dense a t old leks. Males displayed on mown pipeline right-of-
ways and mown oi l well pads and roadsides; however , th ese 
sites were aba ndoned if not mown. For example , during spring 
1975 , lek A (F ig. 3) was established under a newly established 
powerline wh ere the right-of-way was mown. This right-of-
way was not mown after spring 197 5 a nd was abandoned as a 
lek during spring 1976. During spring 1976, 3 new le ks were 
esta bli shed . Two were es tablish ed at newly construc ted oil 
well pads ( leks F and G , Fig. 3) and l (lek E, Fig. 3) was estab-
li shed at a newly constru cted road . During fall 1976, 3 addi-
1975 
814 
/ 
/ 
/ 
A23 
/ 
/ 
/ 
/ 
c 1s 
/ 
/ 
/ 
/ 
1976 
/ 
tional oil well pads were co nstru c ted and were used as kks 
during spri ng 1977 (leks H, I. and J, Fig. 3). Former leks D 
and G were a_ba ndon ecl during sp ring 1977. Vege ta tio n o n the 
oil we ll pads was not mown and had grown tall and rank . 
Fourteen males were observed to use more than I lek. On e 
ad ult male captu red on lek B (Fig. 3) during early spring 19 76. 
used co nsecu tive ly le ks E, F , G, C, and G before es tablishin g a 
te rritory on lek F. A radio-tagged juve nile male , captured in 
ea rl y spring 197 6 o n lek B, was radio-lo ca ted near IO of the 14 
known leks on the s tudy area prior to establishing a territory 
011 lek G. 
Nineteen banded males cap tured during sp ring 1976 re turnee! 
to leks in spring 1977 , but only 8 returnee! to the lek of th e ir 
cap ture. Four adult males estab lished te rritories on newly 
es tablished leks ( I st used in 1977) while the other 7 estab lish ed 
te rritories on le ks that had been I st used in 1976. Dominant 
males were more likely to remain on a le k once the vegetation 
became dense. whereas subdominant males were more likely to 
move to newly establi shed leks. Lek B (Fig . 3) had 12 males 
during spring 1976 wh en the site was mown by th e autho rs. 
During 1977, th e number of ma les decreased to 5 whe n the 
site was not mown. Two of th ese 5 ma les were known breeders 
during spring 1976. Two nonbreecling males th a t used lek B 
cl uring spring 1976, moved to le k F cl uring spring 1977. 
Only I of 4 hens that survived from spring 1976 to sp ri ng 
1977 was observed o n a lek in 1977. She ret urned to the sa me 
1977 
/ 
/ 
/ 
/ E~ 
N jo Oil well pads 
Roads 
- - - Mown powerline right-of-way 
08 KM 
Fig. 3. A portion of the Lake Pasture, Refugio County, Texas showing ty pical changes in lek site use 1975-77. 
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lek or her original capture. 
Leks varied from circular configurations (up to 22 .5 m 
diameter) on a n3tive grassland site to linear (up to 0.8 km) 
along a pipeline right-of-way site. Territory stability on the 
kks also varied. The Double Well lek (a circular site) was highly 
stable while the T lek (a linear site) was unstable. The arrival 
of females on the Double Well lek had no discernable effect 
o n the stability of male territories. Females would select I of 
the males with which to mate. However. female arrival on the 
T lek (unstable) resulted in a breakdown of male territories as 
males fo llowed females into surrounding territories. On 
:25 April I 977 , 13 unsuccessful mating attempts were made by 
6 different males and the same fe male on the T lek. Inter-male 
aggression was intense; males were knocked from hens during 
copulation attempts. A successful mating was observed on this 
lek the following day ; however, it was not known if the same 
hen was involved. Mating interference was not observed at 
stable leks such as Double Well. 
Successful breeding was observed on only 11 occassions 
during 1976-77. Successful mating occurred during l O ( 12%) 
of 86 occassions when females were observed on stable (circu-
lar) leks and only during I ( I%) of the 76 occassions when 
fe males were observed on unstable (l inear) leks. In con trast, 
unstable leks attracted females on 76 (38%) of 200 observa-
tions while stable leks had females present on only 86 (26%) 
of 335 occassions. Although no observations of successful 
breeding were observed on a single male lek, the Spiny Cross-
ing lek (Table I) , observed only 3 times, had 3 females present 
on each of 2 occassions. The number of males present o n a lek 
appeared to have no effect on the number of fema les attract-
ed to a lek (Table I). 
The linearity of leks along roads or pipeline right-of-ways 
precluded the establishment of a stable lek. Males only con-
tested with neighbors on 2 sides (Fig. 4). Displaced males flew 
a long the road or pipelin e to the end of the lek and established 
another territory. Females usually arrived on these leks by 
entering perpendicular to the road or pipeline through the taller 
vegetat ion at the sides. Because selected males had neighbors 
on on ly 2 sides to help suppress intruders, invading males 
could easily inte rfere with matings by approaching perpendicu-
lar to the road or pipeline where the selected male had no 
neighbors to help suppress the interfering males. As noted 
previously, this lack of stability usually delayed mating of hens 
on these leks. 
The mowing and nonmowing of road and pipeline right-of-
ways and well heads also affected the stability of Ieks. If 
mown from year to year, a stable lek resulted; however, if 
mown l year and not the next, the lek site was abandoned. 
DISCUSSION 
The fitness or adaptive value of an individual is measured by 
its ability to leave adult, fertile offspring (Wallace 1968). The 
relative Darwinian fitness of a given genotype, its adaptive 
value, is the average fitness of individuals of the genotype. 
Much variation occurs in natural populations and may be 
either genetic or environmenta l in origin. 
Although data on which this paper is based are not strong, 
results from our study and the literature have led us to the 
fo llowing hypotheses : (I) The dominance hierarchy of prairie 
chickens on leks leads to decreased genetic variation within 
the population in constant environmen ts, (2) oil development 
on our study area has disrupted the dominance hierarchy and 
has in creased the genetic variation within the population of 
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Fig. 4. Male Attwater's prairie chicken territories in I 978 on 
the Circle Lek, Lake Pasture, Refugio County, Texas 
(Lutz 1979). 
Attwater's prairie chicken, and (3) decreased genetic variation 
within the chicken population is more beneficial to the popu-
lation under constant conditions, whereas in creased genetic 
variation within the population is more beneficial to the chi-
ckens under changing conditions. 
Because of the highly ordered social structure usua lly 
observed on prairie chicken leks, the dominant males do most 
of the breeding. These individuals through the number of off-
spring they leave may be considered most fit in the Darwin'ian 
concept of fitness. Both age and level of aggression ( Robel 
1970) enhance the probability of ma ting success in prairie 
chickens. Alpha and beta males on leks studied by Robel were 
the oldest males present. In comparison to others in the popu-
lation, longevity is a measure of adaptiveness to the environ-
ment (Fig. 5). If these males are more fit (i.e. leave more off-
spring) then they enhance the adaptivity of the species to its 
environment. In unchanging environ men ts, natural selection 
should favor a species that has genetic traits that favor its 
adaptability to that environment. 
Robel ( 1970) speculated that the lek system of the grea ter 
prairie chicken increased the probability of the most fit 
individuals (males and females) mating. Not only did dominant 
(older) males do most of the breeding, but dominant (older?) 
females were thought to delay or prevent the mating of sub-
ordinate (younger?) females. Hamerstrom and Hamerstrom 
(1953) reported similar aggressive hen behavior and indicated 
aggression was more pronounced in females about to accept a 
male in copulation. Horkel ( 1979) also observed a dominance 
hierarchy in females arriving on leks of our study area. 
Robel (1970) showed that 1st nests had a greater probabil ity 
of survival and that dominant females were the I st to nest. 
Horkel e t al. (1978) determined that artificial nests located on 
our study area were less succeptible to predation if established 
early than late during the spring. They postulated that preda-
tors develop a searching im age as nests were found each spring, 
and once they acquired this image the intensity of predation 
increased as the season advanced. Early nesting females are 
considered more fit as they have a grea ter probability of 
leaving more offspring. Because Robel ( 1970) considered 
dominant females to be o lder, they would also be more adap-
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Fig. 5. Selective pressure act through the environment (habi-
tat) on genotypes in the population to produce an 
average (best fit) individual for that set of environmen-
tal conditions. 
ted to th eir environm en t than would be the young, subdom-
in an t hen s th at nested la ter. Further research is needed to 
de te rmine if these subdominant hens are younger; however, 
even if they a re not . the greater adapted o lder males breeding 
with any aged female would produce a similar result, but the 
same degree of decreased variation would take longe r. 
With males of high adaptability mating with fema les of high 
adaptability, the genetic composition of the population would 
consist of individuals more highly adap ted to th eir unchanging 
environment. The population present on an area would be the 
best adapted for the existing condition s and reduced gene ti c 
variability in the population would re inforce this adap tation . 
Su ch a mating scheme would be perpetuated in an un changing 
environment. 
In a changing environment , a mating system that maximized 
for reduced gene ti c variability of the population would be a 
disadvantage. For, as the environment changed. different geno-
types (selec tion act in g through the phenotype) would be 
favored. Popu lation s having a genotype favoring less change 
would then be at a disadvantage. Populat ion s with more 
genetic va riab ility would be favored as they could "take 
advantage" of the changin g conditions. 
Robel ( 1970) re ported that subordinate males were usually 
driven off leks by domin ant males and co ntinued to display on 
peripheral areas. These males were thought to suffer greater 
morta lity due to the ir displ ay ing in marginal areas. Berger e t 
a l. ( 1963) . Si Ivy ( 1968), and Horkel ( 1979) have reported pre-
dation losses of prairie chicken s on le ks. Wiley ( 1973) has 
suggested that sage grouse cocks arou nd th e edges of leks were 
more vulnerable to predation. Adult coc ks tend ed to occupy 
the ce nter of the lek. younger cocks the periphe ry. Dominant 
male prairie chicke ns are usually loca ted in the ce nter of leks 
( Robel I 967) and are th erefo re somewhat protected from 
predation clue to a position tha t is surrounded by subdominant 
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males. Dominant ma les on our linear leks sha red exposu re to 
predation with all excep t the end males. 
On our study area, the probabi lity of more individual males 
participating in mating was increased due to oil field disturb-
ance. With greater a reas for use as lek sites, more leks were es-
tablished (Fig. 3). In 1976, th ere were 14 leks; during 19 77 
when more sites were ava ilable, 19 leks were in use. During 
I 977 , at leas t 5 addi tion al males were co ntributing to the 
genotype of the popu lation (assuming that at leas t I male was 
breeding at each of the newly es tablished le ks). Five males 
breeding is considered minimal as there ap peared to be no 
dominant males on our linear leks. Lutz ( 1979) observed 11 
males using the Circle lek during 1978 and record ed 2 matings : 
I each by 1 widely separated males (B and G, Fig. 4). Breeding 
ma les were attacked while mating but the matings were 
considered successfu l. Successful matings are acco mplish ed at 
these (Circle and T) unstab le leks ; however, not at the same 
rate ( I at T lek to IO at stable leks during our study). It 
appears that the instability of these leks are de la yin g matin i' 
of hens. This concept was I st proposed by Robel ( I 970) and 1, 
furt her supported by the greater perce ntage (38%) of tim es fe-
males were observed on un stable le ks than they were on stab le 
leks (267c). Due to interfere nce of matings on unstable le ks, 
fema les may have been forced to re turn several times prior to 
successful mating. The unstable leks and th e num ero us in c i-
dences of single displaying males on our study area a re disrupt-
ing the evolutionary process and may lea d to increased gene ti c 
variab ility in th e population. Horkel ( 1979) observed females 
bein g courted by individual males that displayed on areas 
other than those consid ered in our study to be es tablished 
leks. Because of th e greater number of leks in use, more 
females co uld be serviced early . In turn , more nests would be 
early and therefore less susceptible to predation (Robel 19 70, 
Ho rkel et a l. 19 78). More females would th en have a greate r 
probability of contributing to the gene pool of the population. 
Under ma ting hierarchies as reported by Robel ( 19 70) for 
th e greater prairie chi cken and as observed on our stable 
grounds, gene ti c var iability is reduced. However, with th e con-
stant disturba nce by oil developme nt. there are numerou s 
areas suitable fo r use as leks. With more leks in use, more 
individuals are contributing to the ge ne pool of the popula-
tion and greater ge netic va riability is the result. 
Matings of th e bes t fit fema les with the best fit male ma y 
not be occurring. More indiscriminant matings will lead to 
increased ge ne ti c va riability in th e population. This increased 
variability is de trimental to a population under constant 
conditions where genetic variability would be se lected aga inst. 
However, under changing cond itions, in creased gene tic vari-
ability would be a positive fac tor in survival of the population. 
A population with a high degree of genetic variabi lity would 
be less affected by changin g enviro nmental conditions than 
would a population with little genetic plasti city . Populations 
with grea te r gene ti c variability have grea te r genet ic material on 
whi ch natural se lect ion acts. 
We theori ze that where conditions are not cha nging, the 
number of le ks ca n be redu ced to decrease the geneti c vari-
ability in the population and increase the fitness of the species 
for that environment. In areas where the environment is rapid-
ly changing, the numbers and shapes of le ks can be increased 
a nd cha nged respective ly, possibly in creasing population 
variability. This will enhance th e survival of the popula tion as 
these areas cha nge. 
Prairie chicken managers have a lwa ys wanted to in crease th e 
1n1111h,·r or kb ror lh,·ir pr:1iric' chickens. Mo re leks would 
111,· :111 111<l!"c' ,·hiL- kL'lls ;111d a better _job or manage111 e11t. How-
,·wr. lhL' 11:1lurL' or thL· m:111agL'mc11t ;irea shou ld be consid ered. 
R,·duL·L·d numbns or kks 111ay be th e best 111anagc111c nt stra-
1,·gy i 11 areas t h:1 I ;ire environ 111e11 tally relatively consta nt. 
l11LTL':1SL'd 1111mhers or leks ma y be a better strategy in areas 
char:tL·Ini1,·d by L·h:lllge. 
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PREDATOR RESPONSE TO ARTIFICIAL NESTS TN ATTWATER'S PRAIRIE CHICKEN HABITAT1 
R. SC'On LUTZ 2, Department of Wildlife ,nd I ishcries Sciences, Texas A&M University, College Station. TX 77843 
OVA J. Sil VY, Department of Wildlife and Fisheries Sciences, Texas A&M University. Co llege Station, TX 77843 
Abstract.· A study of artificial nests was co ndu cted within Attwater's prairie 
chicken (T)'mpa11ucl1us cupido a//wateri} habitat in Refugio County, Texas. 
during March-May 1978 and 1979. Few differen ces were found in the vege-
tative cover at nests d istu rbed or undisturbed by predators. Beyond a critica l 
minimum, vegeta t ion surrounding nests had little inOuence on th eir suscepti-
bi lity to predation. Although not statistically significant, 62% less predation 
of nests occurred in areas of low (<I scat/km) predator activity than in areas 
of high(> I scat/ km) preda tor activity. Duratio n of nes ts in the field was not 
rela ted to susceptib ili ty of nests to predation. Destruction of artificia l nests 
by predators appeared to be area-specific. 
Go ttfried and Thompson ( 1978 :31 1) proposed us ing artifi-
cia l nests to eva luate t he signi ficance of predation o n nests. We 
utili zed art ific ial nests to eva luate the inO uence of height of, 
and obstru ctio n of vis ion by vegetation on the fate of nes ts in 
nes ti ng habitat o f Attwater's prai rie ch ickens. We also com-
pared th e fa te of arti ficial nests in areas developed fo r pe tro leum 
prod ucti o n with fa te of artific ial nests in und isturbed areas. 
STUDY AREA 
T he study areas were located in the 6.000-ha Lake and 
2,5 00-ha Bee f pas tures of the O'Connor Brothe rs' River Ranch, 
28 .8 km northeast o f Re fu gio , Texas. Vegetation o n the Lake 
T able I. Pet ro le um develo pme nt in the Lake and Beef pastures 
o n the O 'Connor Bro thers' River Ranch, Refugio 
Co unty, Texas. Develop men t was defined as gravel 
roads and rights-of-way havin g an average width o f 
20+ m, ran ch roads averagi ng 5+ m, and p ipelin es 
averaging 22+ m. Unless o therwise indicated , all 
values are in hectares. 
1)1.•\dOpL'd 
( 11\:k 
l>o uhk 
=-l ~ 
l 111 d1.·, 1.·lt,p,,:d 
lk,·1 
\.,·" \\ ,·II 
Hr;11 n:1n ~ 
I -1 . c 
I 1.3 
0.X 
(J.() 
(1.0 
Ir, 
O.c 
I r 
0 .0 
I ' 
0, 
0, 
l)~\L'[Op111L'IJ! 
~~ . I 
13.8 
5. 7 
0.0 
c.8 
\ .{) 
1-1 
-1 
0 
0 
1 Texas Agri cultural Experiment Station , Technical Ar ticle 15989. 
Past ure was quant itat ively d escribed by Coga r c t a l. ( 1977). 
Co nt inuous grazing o f I AU/ 6.5 ha was maintained th ro ug: h-
out the study . 
Within the Lake and Beef pastures, small er ( 1 km 2 ) s tud y 
areas we re delinea ted in grasslands that were e ith er deve lo ped 
fo r petrole um producti o n between 1960 and 1965 o r undeve l-
oped (Fig. I , Tab le I ). Undevelo ped stud y areas were a t leas t 
1.6 km from intensive pe trole um develo pments. Bo th the 
developed and undeveloped areas were within habita t ty pes 
that co ntained a ll known nests o n th e s tud y site ( Ha rk e! 1979. 
Lutz 1979). In 1978, the develo ped stud y areas in cluded 
Double Wells and Circle ( Fig. I). Th e undevelo ped study areas 
in 1978 were the Beef and Ne w Well. In I 979, th e developed 
stud y areas were Double We ll , Circle, and No. 4 5. Undeve loped 
study areas in 1979 were Braman 3 and New We ll. 
MATERIALS AND METHODS 
Research occurred during 1978 and I 979 . Lin es o f IO nes ts 
each were placed in Attwater's pra irie chi cken nesting habita t 
in each o f th e study areas. Lin es, initi a ted a t th e edge o f 
mowed pi pelin es or roads, angled away from th ese features. 
Each nes t co nsisted o f 4 domestic chicken eggs. Ne w lin es 
were initiated every 2 weeks, an d all lines we re termin ated in 
mid-May. In 1978, 6 lines were established in each o f th e 4 
study areas. In itia tio n dates were 7 April , 20 April , and 4 Ma y. 
Lin es ( I O per area) were initia ted o n 8 March, I April, IO April , 
and 8 May in the New Well , Do uble, and Circle in 1979. Fo ur 
lin es each in Braman 3 and No. 4 5 were initia ted I April. 
Nes ts were exa mined wee kly until destroyed or for a maxi mu m 
o f 4 weeks. The nes t was co nsid ered " unsuccessful " if 1 o r 
more eggs were either miss ing or appeared to have been 
2rresent address: Department of Fisheries and Wi ldl ife Scie nces, O regon 
State University , Co rvallis, OR 9733 I 
48 
- Gravel Road 
... ··· Ranch Road 
- Asphalt Road 
- - Pipeline 
~ Drainage Ditch 
• Windmill 
>-------; 
1.6 Km 
Fig. I. Study sites (Lake and Beef) and stud y areas (Beef, 
Bram an 3, #45 , Do uble, Circle, and New We ll ) o n 
the O 'Con no r Brothers' River Ranch, Refugio County, 
Texas. 
des troyed by predators. Und isturbed nests were termed 
"successful." 
After establ ishing status of all nests, vegetation measure-
men ts were taken alo ng the lines. Vegetation height (V H) and 
obstruction of vision (OV) values were recorded at nest lo ca-
tion and along the line IO m before and IO m after the nest 
loca tion. VH measu reme nts were the unextended height 
o f standing vege tation (grass or forb) at the sampling points. 
OV va lues were obtained by placing an in cremen ted range 
pole ( Robe l e t al. 1970) at the sampling point. Measu re men ts 
used in sta ti sti cal analysis included OY readings (BOY) and 
heigh t (BHT) 10 m before the nest , OV read ing (NOY) and 
height measurements ( HT) at the nest, OV readings (AV) and 
height measu rements ( AHT) IO m after the nest. "Away" 
va lues (AWOV, AWHT) were an average of the before and 
after values. 
Predator scats were co llected every 2 weeks to monitor 
predator activi ty. Scats were classified as " large" (coyote 
Canis /arrans) o r "small" (raccoon Procyon /oror. skunk 
Mc>pliiris 111c>pliitis). Sections of ranch roads. 1.6 km in length , 
se rved as tra nsects for scat co llec tions. 
Statisti cal methods follow Ott ( 1977) unless otherwise 
indi ca ted. Statistica l sign ifi ca nce was a t the 0.05 leve l. Chi-
square tes ts we re used to determine the relationship between 
nest fate and ( l) study area, (2) the period (weeks) nests 
survived predation. and (3) nes t position along a line. T-tests 
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were u ed to test for differen..:es in vegetation 111easure111cnh 
at successful and unsuccessful nests within and hctween ye:irs. 
Differences in mean number of scats per transect in 19 7 and 
1979 and mean 11u111ber of scats per study area were al o 
tested with the r statistic. The Spearman correlation coefficient 
(Conover 1971) was used to measure the strength of the n:la-
tionship between OV and VH nest success. 
RESULTS 
Predation on nests was 3 tim es higher in 1979 than in 1978. 
and success varied significantly between stud y areas (Table ~). 
Although predation rates differed significantly between yea rs. 
th e Double area had the highest (78%) nes t predation, the ew 
Well intermediate (5 1 %). and the Circle had few losses (29%). 
Observed predation on nests was independent of th e presence 
or absence of petroleum development (Ta ble 2). 
The relationship between time of nest destruction and the 
number of weeks a nest had been in the field varied between 
years. Nest des truct ion averaged 7.9'/r per week during I •J7c 
and did not vary significantly between weeks. Durin g 1979, 
the loss rate was signi fica ntly higher (58%/week) during the 
I st week than during the 3rd week ( 17%/week). 
The effect of proximity to disturbance (mowed pipe lin es, 
roads) was examined indirect ly by comparin g the fate of nes ts 
relat ive to position along lines. Beca use nest lin es o rigin a ted 
at an edge created by disturbance, the I st nest in th ese lin es 
could be compared with subsequent nests to evaluate if nests 
close to the disturbance were more susceptib le to predation 
than were nes ts further from the disturbance. Distance from 
disturban ce was not re lated to predation on nests on both 
developed and undeveloped stud y areas, and for both years; 
The relationship between vegetation measureme nts and 
success of nests va ried between years. In 1978, there we re 
signifi cant differences between NOV and NHT at success ful 
and unsuccessful nests when data from all lines we re co mbin ed. 
Successful nests were characterized by larger ( I I%) OV and 
taller (5%) VH measure ments . However, if successfu l a nd 
unsuccessful nests were analyzed by individual study areas, 
no significant differences were found in any o f th e variables 
(Tab le 3). In 1979, when all lines we re co nsidered, on ly 
AOV differed significantly between successfu l and unsuccess-
fu l nests. In the Circle, BOV, AHT , and AW HT. were signifi-
Table 2. Destruction of artificia l nests and predator activi ty 
levels in the study areas in the Lake and Bee f pastures. 
O'Connor Brothers' River Ranch, Re fugio Cou nty, 
Texas, 1978-79. 
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Tabh: 3: Mean vegetation height ( V H) and obstruction of vision (OV) measurements at successful and unsuccessful dummy nests 
on study areas in the Lake and Beef pastures, O'Connor Brothers' R iver Ranch, Refugio Coun ty, Texas, 1978-79 . 
Nest fate 
Successful Unsuccessful 
1978 1979 1978 1979 
Study areas ov HT ov 
Developed 
Circle 1.7 (0. 7)a 5 1. 8 (16.8) 1.8 (0. 7) 
Double 1.7 (0.6) 40. l (2 1. 6) 1.7 ( 1.0) 
#45 1. 8 (0. 7) 
Undeveloped 
Beef 1.4 (0.8) 43 .4 (20.8) 
New We ll 2. 1 ( I.I ) 58.8(2 1.1 ) 2.2 (0.9) 
Brama n 3 2. 1 (0.9) 
aNumbers in pare ntheses are '!: l S.D. 
can tly d iffe rent at successfu l and un successfu l nests. AO V was 
the o nly vege ta tio n measu rement signifi can t ly diffe ren t a t 
successful and u nsuccessful nests in the New Well and Braman 3. 
Nest success in individ ua l stud y areas ( bo th yea rs) was not 
co rre la ted with OV (r = 0.40) o r VH (r= 0.42) valu es. 
A lth o ugh nes t success d iffered between yea rs, preda to r 
ac ti vity (sca ts/km) fo r study areas comb in ed was no t signi-
fi cantl y differe nt. Predato r ac ti vi ty in the individual stud y 
a reas va ried fro m yea r to year, but on ly t he Circle showed a 
signifi ca nt difference (decreased from 1978 to 1979). When 
preda to r activity was averaged for the 2 years, t he Do uble h ad 
th e most activity , New Well inte rmed ia te, and Circle the least 
ac ti vity. The stud y a reas with lo w predato r activity h ad less 
nes t preda tion , but th e corre la tion (r = 0.36) was no t sign ifi-
cant. 
DISCUSSION 
Pred ati o n on nests varied signifi cantly between years , and 
a tre nd was o bserved for study areas each year. Although not 
signifi ca nt , areas of low predator ac tivity had greate r nest 
success in both yea rs. Lutz ( 1979) observed tha t nest success 
of Attwater's prairi e chi cke ns was not significantly corre la ted 
with preda to r ac tivity . Beasom ( 1973: 169) found artifi cia l 
nests were mo re su ccessful in an area wh ere predators had 
been re moved th an th ey we re in areas wh ere no predators had 
been re moved. 
In creased odo rs produced by de te riora ti o n of eggs over time 
did not result in in creased predatio n. In I 979, nests in the 
fi eld for the I st 2 wee ks were mo re likely to be destroyed 
th an were nests that had survived th e 3 rd week. Our results 
a re co ntrary to repo rts by Henry ( 1969: 7 1) and Baker ( 1978); 
th ey found weekly in creases in preda t ion ra tes o n artificial 
nes ts and be lieved the in crease was due to preda to rs find ing 
de teriorated eggs more readily. 
The pau city of significant diffe re nces fo r vege ta tion 
variables associated with a rtifi ca l nests could in dicate severa l 
things: ( l ) preda tio n o f nes ts was based prim ari ly o n the 
HT ov HT ov HT 
43. 1 (1 4.9) 1.9 (0.8) 53. l ( 12.7) 1.9 (0. 8) 53. l ( 18.5) 
41.5(19.0) 1.4 (0.6) 41.1 (2 1.6) 1. 6 (0.7) 4 6.3 ( 16.3 ) 
38.1 (16.2) 1.9 (0. 7) 41.5 ( 14.5) 
1.3 (0.5) 38. 1 (13. 9) 
48.4 (15. 5) 1. 6 (0.6) 53.0 ( 16.4) 2.2 (0.7) 5 1. 6( 1:-8) 
4 1. 9 (20.6) 2.3 (0. 9) 4 2.7 ( 14.5 ) 
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probabil ity o f predato rs encoun te ring a nes t , ( 2) beyond a 
cri tical minim u m, vege ta tio n surro unding a nes t had little 
inO uence o n its suscep ti bility to predati o n, (3 ) vege ta tion 
variab les measured contributed little to a nest 's susce ptibility 
to preda tio n , o r (4) o ur tec hnique was not suffi c ie ntl y precise 
to discri m ina te diffe re nces. 
T he d ista nce o f artifi cial nes ts from a disturbance in the 
habi ta t was inde pendent o f pred ation during o ur s tudy . 
Ho wever, Ho rke l e t al. ( 1978) found tha t predators d es troyed 
signifi ca ntly more arti ficia l nests whe n they were within 4 6 m 
o f a disturbance in th e hab ita t. Our stud y was not spec ifi cally 
designed to tes t th e e ffects of proximity to disturban ce o f 
habitat direc tl y and may have been sta ti sti ca ll y less se nsitive. 
Several measurements of vege ta ti o n stru cture ( BHT, NOV , 
AHT, A WOY. and AWHT) were significantly in creased in 1979 
over those in 1978 and should have aided in concea lm ent o f 
nests. However, nest preda tio n was 3 tim es greate r in 19 79 
even through preda to r ac tivity was simila r be twee n years. 
During 1979, when vege tat ion was tall and dense, th ere were 
no signifi cant diffe rences between measureme nts of vege tatio n 
structure a t successful and unsu ccessful nes ts. Vegetation 
stru cture above a critica l minimum may have no inOuence o n 
rates of nes t predatio n. Ho wever, wh en vege ta tion was sh o rte r 
and less dense, during 1978, there was a signifi cant diffe re nce 
in the height and density (OV) of vege tation a t su ccessful 
and un successful nests. Nests in talle r and more dense vege-
ta tion had less predatio n. Th ese da ta tend to support th e 
hy pothesis that below a critical minimum , height and density 
of the vegetation may be impo rtant fa ctors to limit nes t 
des truction by predators. Bey ond this minimum , he ight 
and density of th e vegetation may have no e ffect. 
LITERATURE CITED 
Baker, B. W. 1978. Ecological fac to rs a ffec tin g wild turk ey 
nes t predatio n on sou th Texas range la nds. Proc. So uth-
eastern Assoc. F ish and Wild!. Agencies 32: 126-13 6. 
Beasom. S. L. 197 3. Ecological factors affecting wild turkey 
reproductive success in south Texas. Ph.D. Thesis. T exas 
A&M Univ .. College Station. 2 l 5pp. 
Cogar. Y. C.. J. D. Horkel, and N. J. Silvy. 1977. Vegetation 
type preference of Attwater's prairie chicken in coastal 
prairie. Proc. Southeastern Assoc. Fish and Wild!. Agencies 
31:41-50. 
Conover. W. J. 197 1. Practical nonparametric statistics. John 
Wiley and Sons, Inc., N.Y. 462pp. 
Gottfried , B. M., and C. F. Thompson. 1978. Experimental 
analysis of nest predation in an oil field. Auk 95:304-312. 
Henry, V. G. 1969. Predation on dummy nests of ground-
nesting birds in the southern Appalachians. J. Wild!. 
Manage. 33: 169-1 72. 
Horke l. J. D. 1979. Cover and space requirements of Attwater's 
51 
prairie chicken (Ty mpa11uch11s cupido aU\\'atcri) in 
Refugio County, Texas. Ph.D . Th esis. Texas A&M Univ .. 
College Station. 96pp. 
_ , R. S. Lutz, and N. J. Silvy. 1978. The influen ce of 
environmental parameters on nesting uccess of upland 
game birds. Proc. Southeastern Assoc. Fish and Wild!. 
Agencies 32:234-241. 
Lutz, R. S. 1979. The response of Attwater's prairie chicken 
to petroleum development. M.S. Thesis, Texas A&M 
Univ., College Station. 82pp. 
Ott, L. 1977. An introduction to statistical methods and 
data analysis. Duxbury Press, North Scituate, Mass. 730pp. 
Robel , R. J. , J. N. Briggs, A.D. Dayton, and L. C. Hulbert. 
1970. Relationships between visual obstruction measure-
ments and weight of grassland vegetation. J. Range Manage. 
23:295-297. 
CHANGES OCCURRING IN NEBRASKA'S PRAIRIE GROUSE RANGE 
KEN ROBERTSON, District \·lildlife Supervi sor, Nebraska Game and Parks Commiss ion, Box 508, 
Bassett, NE 68714 
Abstract : Prairie grouse within the Sandhills region of 
Nebraska inc lude both grea ter prairie chickens (Tympanuc hus 
cupido pinnatus) and sharp-tailed qrou se (Pediocetes 
phasianellus jamesi) . In 1965, 16 counties in the Sandhills 
had approximately 25,800 ha of irri gated cropland. By 1978, 
the total was about 214,100 ha. The bu lk of the grass land 
conversion to irri gated cropland occurred in large blocks 
in eastern Sandhills. Ten lek survey routes selected for 
cover mapping averaged 89% native grassland in 1968 and 74% 
in 1978. The number of gro und s per route has decreased, and 
the number of ma les per grou nd did not increase sufficiently 
to offset the general popu lation decline. 
The grea ter prairie chickens and sharp -
tailed grouse in Nebraska occur primari ly in 
the Sandhills, a 51,800 square kilometer area 
of stabilized sa nd dunes in the north-central 
portion of Nebraska. General topography ranges 
from flat, subirrigated meadows and rolling 
hills on the east to sharp, steep, ridges and 
long, narrow, dry valleys in the west. Dunes 
generally lay in a northwesterly - southeasterl y 
direction. A few outlying populations of 
greater prairie chickens occur in the south-
eastern and southwestern corners of the state. 
The climate is mid-continent with wide 
temperature fluctuations seasonally and sometimes 
daily. The annual mean temperature is approx-
imately 48 F with extremes from -40 F to 110 F. 
Average annual precipitation ranges from approx-
imately 40.6 cm in the west to 61 cm in the east. 
About 80% of the precipitation occurs from April 
to September. The plant association is described 
as Sandhill Prairie (Kaul 1850) and is unique to 
Nebraska. In the Sandhill prairie, plants are 
generally more widely spaced than in other 
prairies. Principal grass components change from 
tall in the east to short in the west, and in-
clude prairie sandreed, (Calmovilfa longifolia) 
both big (Andre o on gerardTTl and little blue-
stem,(A. sco arius switchgrass, (Panicum virgatum) 
sand dropseed, Sporobolus er tandrus) sand 
lovegrass, (Era1rostis trichodes gramma grasses, (Bouteloua spp. and buffalo grass (Buchloe 
dactyloides). Interspersed among the grasses 
and on disturbed areas are a wide variety of 
forbs including lead plant, (Amor}ha canescens) 
green sagewort, (Artemisia Jlauca annual 
eriogonum, (Eriogonum annum evening primrose, 
(Oenothera spp.) rose, \Rosa spp.) and soapweed, 
(Yucca spp.). Shrub species are limited and 
include American plum, (Prunus americana) western 
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sandcherry, (Prunus besseyi) common chokecherry, 
(Prunus virginianus) and buckbrush (Symphoricarpus 
occidental is). 
Raisi ng of beef cattle continues as the 
dominant ind ustry in the Sandhills. Dryland 
farming was not successful in this area because 
of soi l types and climate. Therefore, there i s 
no other area of comparable size in the Great 
Plains that has changed so litt l e since the 
cattleme n first came to the area approximately 
100 years ago (Keech and Bentall 1971) . 
In 1960, at the 3rd Annual Prairie Chicken 
Conference, 11arvi n Schwi l ling, a grouse - research 
biologist for Nebraska, made the statement that 
"In Nebraska the present acreage of native grass-
land is in little danger of reduction by the 
plow, for most of the land is unsuited to til l age, 
proven dur ing homestead days." Yet, 20 years 
later, drasti c changes are occurring in the 
prairie grouse habitat in the Nebraska Sandhills. 
The development of the center- pivot irriga-
tion system in the early 60's, and the high 
quality acquifer underl ying nearly all the Sand-
hills provided the essential ingredients for 
conversion of the grassland to irrigated corn 
field. Much of the grouse range, and especially 
the prairie chicken range along the eastern edge 
of the Sandhills, was subjected to plowing. 
Through the drilling of wells and installation of 
center-pivots, the "corn forest" has now become the 
dominant vegeta tional feature over some areas 
of the eastern Sandhills. A series of dry years 
coupled with spiraling corn prices and a deflated 
cattle market contributed heavily to the change 
from beef cattle ranching to "money crop" corn 
farming. 
Center-pivot irrigation units installed as 
a supplement to a ranching operation can benefit 
wildlife. \~aste grain for high quality winter 
food; or alfalfa as a year-around food for big 
game; and a place for young, upland birds to 
hunt insects and loaf are benefits. Late-season 
green leaves are heavily utilized by some upland 
game birds, especially prairie chickens. 
In 1965, the 16 counties comprising the bulk 
of the Sandhi ll s had a total of 25,800 irrigated 
hectares. By 1970, 76,300 ha were irrigated and 
by 1978 center-pivot conversions totalled 214,000 
ha (Nebraska Agricultural Statistics) . In the 
9 counties that constitute the primary prairie 
chicken range, the irrigated acreages increased 
from 68,600 ha in 1970 to 181,700 ha in 1978 
(+265%). Thus 85% of the hectares that were 
converted in the 16-county Sa ndhill area were 
concentrated in the 9-county prairie chicken 
range. While the 181, 00 ha constituted on ly 8. 3% 
of the land area in the 9 counties, the majority 
of the irrigation was in large contiguous blocks 
in the best prairie chicken range. The percentage 
of irri gated land per county ranged from 14.4% in 
Holt Cou nty to 1.3% in McPherson County in 1978 . 
To document changes in l and use, 10 l ek sur -
vey routes in the northern part of the Sandhills 
were cover mapped in 1968, 1973 , and 1978. Long 
term land use changes on 3 of the 10 routes were 
estimated for the period, 1954 through 1978, by 
comparing the cover mapping with land use data 
derived fro m 1954 ASCS aerial photographs. 
Ro utes were traversed by automobile, and 
the cover type extending 0.8 km on both sides of 
the road was recorded at every 0.16 km or when-
ever a cha nge occurred. If vision was obscured 
(such as irrigated corn 2 m tall), I assumed 
that the cover type visible extended the full 
0.8 km. 
Non-grassland habitat included building si tes, 
r.enter- pivot irrigation fields (excent those in 
alfalfa or set aside programs), summer fallow, and 
water areas (ponds,lakes,and rivers). The re-
mainder was considered grassland habitat. 
In 1968, the 10 lek survey routes averaged 
11 % non-grassland habitat with a range from 1% 
to 33%. By 1973, the average percentage non-
grassland had risen to 18%, ranging from 1% to 
48%. In 1978, the average was 26% non-grassland 
habitat and ranged from 2% to 66%. 
Routes were grouped to represent eastern, 
central, and western portions of the survey area. 
Non-grassland habitat increased substantially 
during 1968-78 in all areas (204% east, 333% 
central, and 350% west). The percentages of the 
total area in non-grassland types also increa sed. 
The eastern segment shows 43% non-gra ssland habitat 
in 1978 compared to 21 % in 1968. The central 
area increased to 20% non-grassland from 6% in 
1968. The western area showed a large increase in 
hectares of non-grassland habitat, but only 
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increased to 7% from 2% in 1968. The broken, 
rou gh topography of the western area didn't lend 
itself to extensive center-pivot development. 
Data from spring lek counts on the 10 route s 
were compared to data obtained from cover mapping . 
Lek count data were grouped in 3-year intervals 
(l year each s ide, plus year cover mapped) to 
avoid drastic l-year changes in breeding popu-
lation. The average numbers of lek s per route 
declined from 8.9 in 1967-69, to 7.5 in 1972-74, 
to 7.0 in 1977-79. Males per l ek steadily in-
creased from 8 .1 in 1967-69, to 8.5 in 1972-74, 
to 8.9 in 1977-79 . During this same period the 
percentage of non- grass land habitat increased 
from 11 % in 1968, to 18% in 1973, and to 26% in 
1978. 
Cover mapped routes then were grouped accor~ 
ing to percentage of non-grassland habitat in 1978, 
as follows: 4 routes with >38%, 3 with 12-25%, 
and 3 with <12%. Data from lek s for routes in 
each category were combined and evaluated for 
trends. Data for the group with >38% non-gra ss land 
showed a decline in leks per route for each 3-year 
period and an increase in males per leks for 2 
of 3 periods. Data for the group with <12% non-
grassland showed a decline in leks per route and 
an increase in ma les per lek for each 3-year 
period. Data for the 12- 25% group were entirely 
different with leks per route declining only l 
period out of 3 and ma les per le k declinin g in . 
each period. Data for this period were lacking 
for l or mo re routes in each of the 3-year in-
tervals and may have influenced the trends. 
Prairie chicken data showed a decline in 
leks per route for 7 of 9 years ( l year same) 
while the males per lek increased for 8 of 9 
years . 
Data on sharptai l s showed no trends under 
either me thod of comparison. This may be due to 
the greater number of prairie chicken leks (390 
p.c. vs. 229 s .t. ), or to the fact that most 
prairie chicken leks occurred on routes having 
a higher percentage of non-grassland habitat. 
The sharpta il leks occur mostly on those routes 
showing the greatest amount of grass l and and 
the least amount of change . 
These data indicate that an increase in non-
grassland habitat (especially cropland ) occurred 
concurrently with a decline in numbers of leks 
used by prairie chickens . Leks of prairie 
chickens were often located on relatively flat 
meadows that are preferred sites for center-
pivot irrigation development. The conversion 
from grassland to cropland destroys the suitabil -
ity of the site for a lek. The loss of leks was 
only partially compensated by the increase in the 
average number of males per lek as the number of 
leks decreased. 
The average leks per route for both species 
declined 21 % from 1967- 69 to 1972- 79 while the 
males per ground increased 10%. The average of 
males per route (males per lek x leks per route) 
declined 14% during the same period. Thus, the 
increase in the average number of males per lek 
did not compensate for the number of leks lost. 
The more li mited scattering of center-pivot 
sys tems in the western segment of the range may 
have allowed an increase in numbers of prairie 
chickens and/or sharptails. The native vegetative 
composition of the area tends toward more mid-and 
short grasses than the central and eastern areas, 
which would favor sharptails more than prairie 
chickens. Continued evaluation is proposed to 
document species composition, populations, and 
l and use changes. 
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LAND USE: A KEY TO GREATER PRAIRIE CHICKEN HABITAT IN MISSOURI 1 
Donald M. Christisen, Missouri Department of Conservation, 1110 College Avenue, Columbia, MO 65201 
Russell B. Krohn, 11507 E. 14th, E-6, Independence, MO 64502 
Abstract: A land-use study of agricultural crops was 
conducted in 2 townships and a 13-section area of central 
Missouri where census of cock prairie chickens on booming 
grounds had been completed. The population density 
differed among the study areas in relation to the amount 
of permanent grass present. One area of low pra irie 
chicken density had 13.9% in grass, 1 of average density 
45% in grass, and 1 of above average density 49.5% in 
grass. Compilation of cover would seem to be of value 
in relating population levels to types of habitat and 
for evaluating unoccuppied range where more sophisticated 
and refined methods of analyses are not feasible. 
Greater prairie chickens were native to 
59,570 km2 of tall grass prairies of northern and 
western Missouri . The range of this bird 
diminished to 6,475 km2 and the popu l at ion to 
14,000 birds by the early 1940's (Schwartz 1945, 
Fig. 1) . Less than 2,331 km2 populated with about 
9,600 prairie chickens remained in 1979, principally 
in southwestern Missouri (Christisen 1979). The 
harvest season was closed in Missouri in 1907. 
The importance of permanent grass to the 
surviva l of greater prairie chickens is documented 
for Missouri (Bennitt and Nagel 1937, Schwartz 
1945, Arthaud 1968, Christisen 1969, Drobney 1973, 
Skinner 1974). However, the proportion and kinds 
of permanent grasses required by prairie chickens 
remain undefined. 
Some researchers (Jones 1963, Drobney 1973) 
evaluated habitat components by the number of 
observations of prairie chickens in each cover 
type. Evans (1969) in Colorado identified each 
habitat component and estimated its relative 
importance on the basis of population levels. He 
hypothesized that a comparison of habitat factors 
in areas with high, low, and no prairie chicken 
populations would help to evaluate the importance 
of each factor. 
1This study was financed in part by Federal Aid 
in Wildlife Restoration, Missouri Project W-13-R. 
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In this study, we selected areas with 
differing prairie chicken populat ion densities, 
but only evaluated proportions of cover relative 
to numbers of prairie chickens. We assumed that 
more desirable habitats supported higher, and less 
desirable habitats lower, population den sities of 
prairie chickens. 
We are indebted to Alan Cross l ey for field 
surveys of Lick Creek and Mora, to Chester Vermaas 
for prairie chicken lek census of Green Ridge in 
1965 and 1966, and to Susie Sapp for typing the 
manuscript . Also, we are grateful to T.S. Baskett 
for suggestions on the manuscript and to Steve 
Sheriff for statistical help. 
STUDY AREAS AND METHODS 
Data on land -use were compi led for 2 townships, 
Green Ridge (100.5 km2) in Pettis County, west 
central Missouri, Lick Creek (93.2 km2) in Audrain 
County, east central Missouri and the Mora Unit 
(Secti ons 1 throuqh 13) in Benton County, west 
central Missouri {Fig. 1) . Historically, all 3 
areas probabl y had similar densities of prairie 
chickens. 
Each study area was flat to slightly rolling . 
Lick Creek had 5% woodland, Green Ridge 3.4%, and 
Mora 2.2%; the former townships had about 2.5% 
in residential areas and Mora 1.7%. Lick Creek 
Township is a glaciated area with soil classified 
as Putnam-Mexico si l t loams, derived from loess, 
dark gray, poo rly drained, and of moderate 
fertility. Green Ridge Township and the Mora 
Unit are non-glaciated, classifi ed as Oswego-Dennis 
silt loams derived from shales, dark brown to 
gray, deep, gently rolling , and fa i rly productive 
f[ G. l, TH E GREATER PR AIR IE CH ICKEN RAN GE OF 1940 IN 
MISSO URI AND STU DY AR EAS OF 1978 AND 1979, 
(Krusekopf 1962). 
Data on land-use for town ships were compiled 
in early to mid- summer by on- s ite inspection with 
the aid of aerial photos an d farmer interviews . 
The Mora Unit was surveyed in early September. 
The kinds of cover (land-use) and acreages were 
recorded on aerial photo copies supplied by the 
Agricultural Stabilization and Conservation 
Service and taken in 1966, 1969, ' arid 1970. 
Double-cropping, if present, was unidentifiable. 
Field sizes used were calculated by the ASCS or 
were estimated by use of an ASCS modified-grid 
system of measurement overlay of aerial photos. 
The land-use data, compiled on the Green Ridge 
Area in 1978, required about 4½ field days; the 
Lick Creek area required 6 days, and Mora, 2 days 
in 1979. 
A census of birds on leks for each study 
area was conducted in March and April of 2 
successive years, 1978 and 1979 . The 1.6 km 
interval- grid pattern of county roads permitted 
coverage of each township and most of the Mora 
Unit. The number of males on each lek was tallied 
with the aid of binoculars in early morning, 
usua lly within an hour of sunrise. Lek surveys 
were conducted once each year except for Green 
Ridge where 13 were made in 1978 and 9 in 1979. 
RESULTS 
The lek census of the Lick Creek Township 
in 1978 averaged 0.6 cocks/1.6 km2 (SD=2 .0) and 
in 1979, 0.7 cocks (SD=l.8). A cursory s~rvey of 
this area in 1977 showed 1.0 cocks / 1.6 km. 
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The Green Ridge Township had 5.7 cocks/1.6 km2 
(SD=9 .7) in 1978 and 7.8 cocks/1.6 km2 (SD=ll.4) 
in 1979. A similar but less exhaustive survey of 
thi s township in 1965 averaged 3.7 cocks/1.6 km2 
and 5.0 cocks in 1966. 
No censu s data were available for the entire 
Mora sample but 22 km2 had 12.7 cocks/1.6 km2 
(SD=l5.5) in 1978 and 9-4 cocks (SD=l2.6) in 1979. 
The density for 59.6 km 2 ar2a including this 
sample was 6.8 cocks / 1.6 km in 1978 and 6.4 in 
1979. We considered the Mora Unit as high, the 
Green Ridge average, and Lick Creek as l ow 
population densities. 
Area cover differed between areas. Li ck Creek, 
rough ly 9,326 ha in size, had 77.8% in grain crops, 
13.9% in grass, 0.7% in legumes and the balance 
non-cropland. Grass land and legumes were further 
identified as being 9.6% pasture and 3.8% hayland. 
The 10,051 -ha Green Ridge Area had 47 .4% in 
grain crops, 45.0% in grass, 0.7% in legumes, and 
the remainder in non-cropland (woodland, residential, 
ponds, etc.). Of the grass land and legumes, 25.3% 
was used as pasture and 20.1 % as hay. Both 
townships contained similar proportions of legumes. 
The Mora Unit of 3 ,416 ha had 38.2% in gra in 
crops, 4g_5% in grass, 4.6% in legumes an d the 
remainder non-cropland. This area had the highest 
proportions of grass and legumes and the lowest 
percentage of grain crops. Of the grassland and 
legumes, 28.7% was used as pasture and 26.0% as 
hay (Table 1). 
Table 1. Percentage agricultural crops on study 
areas in Audrain, Pettis, and Benton counties 
Missouri in 19781 and 19792_ 
Kind 
Soybeans 
Corn 
Mi l o 
\·!heat 
Other 
Gra insa 
Fescue 
Mixed & other 
Grass-legume mix 
Unimproved 
Native prairie 
Grassesa 
Clovers 
Alfalfa 
Mixed & other 
Legumesa 
Woodland 
Res i den ti al 
Miscellaneous 
Non-cropland 
Lick Creek2 
48.3 
12. 3 
4.9 
12.3 
trace 
77. 8 
7.3 
1. 9 
1. 4 
3.3 
13.9 
0.7 
trace 
0.7 
4.9 
2.6 
0.7 
8.2 
Green Ridge 1 
33.1 
4.6 
8.8 
0.9 
trace 
47.4 
44 .1 
0.9 
trace 
45.0 
0.7 
trace 
0.7 
3.4 
2.2 
5.6 
Mora2 
17.2 
7.3 
7.7 
5.7 
trace 
38. 2 
16.6 
5. 7 
0.9 
18 .1 
8.2 
49.5 
2.7 
1. 9 
trace 
4.6 
2.2 
1. 7 
0.6 
4.5 
aExac t amounts of trace elements are included in 
the totals. 
DISCUSSION 
Green Ridg~, with 45% of the land in 
permanent grass, seems ideal for prairie chickens 
according to need s cited in the literature 
(Schwartz 1945, Baker 1953, Hamerstom et al . 1957 ). 
Many resea rchers accept 1/3 of an area in 
permanent grass as optimum. However, the 
permanent grass in Green Ridge is tall fescue, 
an introduced, cool-season grass. Drobney (1973) 
recorded only 2 instances of prairie chickens on 
fe scue fields in 7,112 sightings . There were 94 
ha of fescue, lightly-to-moderately grazed within 
his 1,512 ha study area where nat i ve prairie 
pasture comprised 46% of the land use. The fescue 
growth form of dense, heavy sod with sparse 
vegetative overstory appears unattractive to 
prairie chi ckens if other grasses are available. 
Therefore, in the absence of other grasses, prairie 
chickens appear limited to average densities 
(about 5 cocks/1.6 km2) at Green Ridge with tall 
fescue as the prima ry grass cover. Fortunately, 
milo compr i sed 8.8% of the crops and possibly 
provided prairie chi ckens with both food and 
cover. The Green Ridge Township had a more 
attractive proporti on of grass to other crops but 
the species of grass appeared less desirable to 
prairie chickens and the population remained 
below the expected carrying capacity. 
The Lick Creek Township is a classic examp le 
of too little permanent grass of any kind 
relative to tilled land . Field observations 
indicated that hab itat for prairie chickens 
becomes marginal at about the 25% level of 
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permanent grass (Christisen 19/UJ. Lick LreeK 
Township has been sustaining a sparse population 
of prairie ch ickens with about 12 permanent 
grass for a decade or more. The acreage of 
grasses other than fescue amounted to only 5 , 
yet the greater variety of spec ies may have 
benefited the birds. One other vegetation may 
have compensated for the lack of permanent grass 
cover; winter wheat comprised 12. 3% of the cover 
in contrast to only 0.9% at Green Ridge. Wheat 
together with pe rmanent grass represented about 
25% of the cover at Lick Creek . 
The Mora Unit was an area of 77.7 km2 where 
landownerships were relatively stable and tracts 
of native pra irie were common. The proporti on of 
land in perma nent grass was 49%, only 4% above 
Green Ridge, but about 32% of it comprised grasses 
besides tall fescue. About 18% was unimprov0 d 
gras sl and and 8% nati ve prairie . Also Mora had 
the most legumes (nearly 5%) and al most as much 
mil o as Green Ridge. The higher proportion of 
permanent grass than either of the other study 
areas and greater diversity of grass species than 
Green Ridge supported a higher density of prair i e 
chickens. 
Schwartz (1945) found no relationshi p between 
the amount of permanent grass and the dens ity 
of prairie ch ickens above the minimum of 39~ grass . 
Thi s study indica tes diversity of grasses is 
another factor of population densit! es. Mora Unit 
probably represents optimum prairie chicken 
habitat for Mi ssouri in amount and diversity of· 
grasses. 
Many factors determined t he popul ation levels 
of prairie ch ickens. The primary factor seemed 
to be the proportions and kinds of habitat 
components. \~hen keyed to pra irie chicken 
populations, cover composit ion seemed to offer a 
method for evaluating habitat for prairie 
chickens . Compilation of land -use data for 
relating population levels to habitat types, and 
for evaluating unoccuppied range, may be useful 
where more sophi sticated methods of analyses are 
impractible. 
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EFFECTS OF SHINNERY OAK CONTROL ON LESSER PRAI RIE CHICKEN HABITAT] 
Ted B. Doerr, Department of Range and Hildlife Management, Texas Tech University, Lubbock, TX 79409 
Fred S. Guthery, Department of Range and \·Jildlife Management, Texas Tech University , Lubbock, TX 79409 
Abstract: This paper evaluates methods of s hinnery oak 
(QueI'cus havaI'dii ) control relati ve to the habitat require-
ments of lesser prairie chickens (Tympanuchus pallidicinc-
tus ). Lesser prairie chickens require tall perennial 
grasses for nesting and loa fing cover in winter, a divers ity 
of forb species for foods, and brush for foods and loafing 
cover in summer. Application of herbicides may increase 
grass production and thereby in,prove nesting and winter 
cover. Picloram i s recommended for shinnery oak control i n 
lesser prairie chicken range because it has minor impact on 
forbs and sand sagebrush (AI'temesia filifolia ) after the 
1st year following application. If perennial grasses are 
present in the understory, some shinnery oak is maintained 
for soil stability and alternate forage, and 150- to 300-ha 
blocks of rangeland are treated in rotation, then herbi-
cidal control of shinnery oak could benefit both livestock 
and lesser prairie chickens . 
INTRODUCTION 
Shinnery oak and its hybrids occur in 
several million hectares of les ser pra irie 
chicken habitat in western Oklahoma, eastern New 
Mexico, and northwestern Texas. The plant 
spreads by rhizomes and, in conjunction with 
heavy grazing, may form nearly pure stands. 
Shinnery oak may comprise 90% of annual vegeta-
tion production (Pettit 1977). Shinnery oak is 
poisonous to livestock, especially in spring when 
tannin levels are high in leaves (Sperry et al. 
1964). Its presence lowers grass production and 
stocking capacity of rangelands . Improving range 
condition is difficult without controlling this 
shrub . 
Reports on the effects of oak control on 
lesser prairie chicken populations vary. Jackson 
and DeArment (1963) believed aerial application 
of herbicides damaged the habitat of birds in 
Texas. Crawford (1974) observed increased bird 
numbers on areas treated once with 2,4,5-T but 
decreased numbers on areas treated twice, pre-
sumably due to a substantial decline in forb 
densities on the latter areas. Brush control may 
enhance nesting and wintering cover (Copelin 
1963, Litton 1978) but may decrease winter food 
supplies (Copelin 1963). Lesser prairie chicken 
populations are negatively correlated with canopy 
coverage of shinnery oak (Cannon 1980), which 
suggests that its control could benefit the birds. 
Treated areas in both sand sagebrush and shinnery 
oak communities supported more lesser prairie 
chickens than untreated areas in Oklahoma 
(Donaldson 1969). 
Wildlife managers must understand factors 
that affect lesser prairie chi ckens, because the 
occupied range of these birds has decreased over 
90% since the 1800s (Taylor and Guthery 1980b ) . 
Purposes of this paper, therefore, are to define 
essentia l components of l esser prairie chicken 
habitat, evaluate existing literature on shinnery 
oak control relative to this definiti on, and 
develop guidelines for brush control that will 
benefit (or minimize harm to) lesser pra i rie 
chickens. 
We thank R. D. Pettit, E. G. Bolen, and 
F. A. Stormer for constructive criticism of the 
manuscript. The Noxious Brush and Weed Control 
Program, Texas Tech University, and USDA Forest 
Service, Rocky Mountain Forest and Range Experi-
ment Station, Lubbock, Texas, provided financial 
support for this 1~ork. 
ESSENTIAL COMPONENTS OF HABITAT 
Tall Perennial Grasses 
Alt hough few studies have documented nesting 
habitat requirements of les ser prairie chickens, 
enough data are available to draw preliminary 
conc l usions . In New Mexico, he ns selected tall -
grass communities as nesting cover in preference 
to forb or shrub communities (Davis et al. 1979 ) . 
1Manuscript No. T-9-229, College of Agricultural Sciences, Texas Tech University. 
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Important cover plants were sand bluestem 
(A>ulropogon gerardii var. paucipiZus ) and little 
bluestem (Schiza hyrium scopariwn ) . Nesting suc-
cess was more than 3 times higher in areas with 
high percentages of tall perennial grasses than 
in areas with high percentages of forbs or shrubs. 
Sell (1979), working in west Texas, found that 
nesting hens selected the densest nesting cover 
available. Because tall perennial grasses were 
absent, sand sagebrush was the most important 
cover plant. Data from these stud ies suggest 
that tall, dense nesting cover, as provided by 
climax grasses, should be the goal of management 
for nesting habitat of lesser prairie chickens. 
Residual stands of tall perennial grasses 
also provide cover for loafing in winter. Taylor 
and Guthery (l98Da) found that lesser prairie 
chickens preferred shinnery oak- little bluestem 
communities over all other native types available 
during fall and winter in west Texas. Davis 
et al . (1979) also reported that sites dominated 
by grass were preferred cover for loafing during 
cool seasons. Tall grasses apparently provide 
better visual concealment and physical protection 
than does shinnery oak after leaf drop. 
Forbs 
Plant communit ies with high percentages of 
forbs are vital components of lesser prairie 
chicken habitat through direct and indirect pro-
visions of foods. Published studies of food 
habits (Jones 1963, Crctwford and Bo len 1976, 
Davis et al. 1979) reveal that the seeds, leaves, 
shoots , and flowers of forbs comprise 10-70% of 
the adult diet in a given season and area. Forb 
commun ities support higher populations of insects 
than other vegetationa l types (Jones 1963), and 
insects provide an add iti onal major portion of 
the annual diet of adults. Broods are dependent 
on insects as the major source of food. No 
si ngle forb species assumes a major role in pro-
viding food for lesser prairie chickens, so we 
believe that high diversity of forb spec ies is 
reasonable as a goal in habita t management. 
Shrubs 
With the exception of sand sagebrush, shrubs 
rarely provide important nesting cover. Sand 
sagebru sh may substitute for tal l grasses when 
these plants are unavailable (Taylor and Guthery 
1980b ). 
Tall shrubs or small trees provide habitat 
for loafin g during the heat of summer (Copelin 
1963) . Copelin suggested shade was crit i ca l when 
temperatures reached or exceeded 23.5 C and soils 
were dry. He felt shade provided by shrubs and 
trees was most essential during drought. 
The major contribution of shrubs, however, 
is the food s they supply (see Jones 1963, Craw-
ford and Bolen 1976, Davis et al. 1979). Leaf 
galls, catk ins, leaves, and acorns of sh innery 
oak may comprise as much as 70% of the seasonal 
diet . The leaf and flower buds of fragrant sumac 
(Rhus arcmatica ) and the leaves of sand sagebrush 
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also may be important in the winter. Thus, key 
shrubs in lesser prairie chicken habitat manage-
ment are shinnery oak, fragrant sumac, and sand 
sagebrush. 
EFFECTS OF SHINNERY OAK CONTROL 
Although lesser prairie chickens require 
additional components in their habitat, most 
notably lek sites, we believe that tall grasses, 
forbs and forb-dominated communities, and key 
shrubs are the essential considerations in shin -
nery oak control programs . 
Biological Agents 
Mcilvain (1956) reported that goats have 
successfully controlled oaks in the Southwest 
when stocked at 7.5 animals/ha. However, overusP 
of grasses and forbs may occur at such heavy 
stocking rates, and this pract i ce appears gener -
ally inimical to lesser prairie chicken habitat. 
Fire 
Fire only temporarily suppresses shinnery 
oak and may negativel y affect lesser prairie 
chicken habitat management. Yi eld s of grass the 
first 2 years after a burn may increase as much 
as 45 (Mcilvai n and Armstrong 1966) to 72% (Gou ld 
and Hebel 1970). However, Gou ld and Hebel found 
no increase in production after burns during 
years of low rainfall. Yields of little bluestem 
decreased after a burn regardless of prec i pita-
tion. Lower little bluestem yields could reduce 
the quality of lesser prairie chicken nesting 
cover during the 1st post-burn spr ing . Concur-
rently, other grasses have not had enough time to 
regrow and prov ide alternative nest ing cover. 
Reduced oak canopy removes brood cover and poten-
tially could reduce ch i ck surv ival. Year s of low 
rainfall would magnify problems created by a lac k 
of cover. If growing conditions are suitable , 
winter cover and 2nd year post -burn ne sting cover 
should increase substantially. Forb production 
may increase after the burn beca use of increased 
so il nutrients and water availability, thereby 
potentiall y inc rea sing lesser prairie chicken 
food supplies. However, shinnery oak acorn pro-
duction fails in the 1st year post-burn. 
After the 1st 2 post-burn years, yields of 
grasses and forbs decline to pre-treatment level s 
and shinnery oak density and canopy cover are 
higher than pre-treatment levels (Wiedeman and 
Penfound 1960). Thus, fire as a control for 
shinnery oak require s application every 3rd year 
(Mcilvain and Arms trong 1966). The danger of 
wind erosion and the short-term effects make fire 
a tool of limited usefulness in management of 
shinnery oak communities. 
Chemicals 
Phenoxy herbicides.--Sc ifres (1972) found 
that 0.6 kg/ha of silvex boosted grass production 
on treated areas 350% over untreated areas the 
1st year after application . Production the 2nd 
year was 427 kg/ha on treated areas compared to 
191 kg/ha on untreated area s . Scifres also found 
that 2,4,5-T and 2,4-D did no t increase grass 
yields the 1st year of application. Increases in 
yie ld of 110% for 2,4-D and 260% for 2,4,5-T were 
achieved the 2nd year. Similarly, Robison and 
Fisher (1968) found production increased 1,370 
kg/ha the 1st year after 0.6 kg/ha of silvex was 
applied. However, grass production declined 
rapidl y within 2 or 3 years after application as 
shinnery oak resprouted. These studies suggest 
that ne sting and winter cover of lesser prairie 
chickens can be improved with phenoxy herbicides. 
Unfortunately, these chemi cals genera lly reduce 
forb density. Al so , Mcilvain and Armstrong (1968) 
reported that 90% of existing sand sagebrush, and 
sand plum (Prunus angustifolia ) , and fragrant 
sumac were ki lled when 1. 2 kg/ha of silvex was 
applied in consecutive years. Loss of forbs and 
key shrubs diminishes food supplies. 
Picloram.--Scifres (1972) found that 
pi cloram applied at a rate of 0.6 kg/ha reduced 
shinnery oak densities 57% the 1st year of appli-
cation. Grass production wa s not increased, 
however. Oak densities and grass production were 
similar between treated and untreated plots the 
2nd yea r after application. Thus, lesser prairie 
ch i cken habitat was unaltered by picloram at this 
rate, except for a short-term loss of shinnery 
oak. 
Pettit (1979) applied picloram at rates of 
l, 3, 5, and 7 kg/ha. The chemical controlled 25% 
of the shinnery oak production and increased 
grass production about 260% at the l kg/ha rate. 
Farb production was unchanged at th i s rate the 
2nd year after application. Thus, le sser prairie 
chicken nesting and winter cover was improved 
without eliminating shinnery oak and forbs. At 
rates higher than l kg/ha, picloram controlled 
90% of the shinnery oak and grass yields 
increased from 150 kg/ha to 700 kg/ha. Farb pro-
duction also increased l to 4 fold at the higher 
rates . Sand sagebrush resprouted and invaded 
open areas at all rates of picloram application, 
thereby maintaining frequencies equal to 
untreated areas. The major drawback of rates 
higher than 1.0 kg/ha wa s the loss of shinnery 
oak as a cover component and food source. 
Tebuthiuron.--Pettit (1 979) also studied the 
effects of a new urea compound (tebuth iuron ) on 
shinnery oak communities. This chemical effec-
tively root-killed 90% of the s hinnery oak at 
rates of l, 3, 5, and 7 kg/ha. Grass yields 
increa sed from 150 kg/ha on untreated plots to 
800 to l ,000 kg/ha on treated plots the 1st year. 
Second year yields were 750 kg/ha on l . 0 kg/ha 
area s and 1,400 kg/ha for other treatment levels. 
However, rates higher than 1.0 kg/ha killed 
little bluestem and other important cover species 
for lesser prairie chickens and allowed annual 
grasses to increase. Yields of forbs and fre-
quency of sand sagebrush were reduced after 
tebuthiuron applications at all rates tested. 
Complete loss of shinnery oak and partial loss of 
forbs and sand sagebrush limited both the di ver-
sity of lesser prair i e chicken habitat and winter 
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food supplies. However, all treatment rates 
would apparently improve nesting and winter cover. 
Pettit and Jones (pers. comm.) found t hat 
0.4 kg/ha of tebuthiuron apparently control s 90% 
of the shinnery oak and increases gras s yields 
from 200 kg/ha in un treated areas to l , 200 kg/ ha 
in treated areas without affecting forb densities. 
RECOMMENDATIONS 
Herbicides can substantia lly improve nesting 
and winter cover of lesser pra irie chickens by 
increasing tall grass productio n. On areas 
managed solely for lesser prairie chickens, any 
of these chemicals could be applied, regardless 
of its impact on associated forbs and shrubs, 
when treated and untreated areas were inter-
spersed. However, picloram appea r s to be the 
most desirable herbicide for use within lesser 
prairie chicken range because it has a minor or 
positive impact on for bs and sand sagebrush fol -
lowing the 1st year of application. 
Because about 95% of currently occupied 
lesser prairie chicken range is on private land 
(Taylor and Guthery 1980b) , recommendations for 
sh innery oak control must be compatible with 
ranch management objectives. Indeed, practices 
mutually benefitting ranch profit s and lesser 
prairie chicken populations must be sought . We 
propose the following guidelines for shinnery oak 
managmeent on private land as best to rP~ch the 
mutual goals of profits and prair i e chickens: 
l. Perenn ial gra sses mus t be present in the 
understory before application of herbicides for 
shinnery oak cont rol. If perennial grasses are 
not present in the understory, suppress i on of 
shinnery oak produces herbaceous communities 
dominated by false buffalograss (Munroa squarrosa ), 
sand dropseed (Spor obolus cr yptandrus ) , and three-
awns (Ar istida spp.)( Pettit pers. comm.). With 
the exception of sand dropseed, these spec ies are 
of little value to either lesser prairie chickens 
or livestock. Moreover, the cost of applying 
herbicides necessitates a quick response by 
valuable forage grasses or the operation cannot 
be economically feasible. 
2. Partial control of shinnery oak should 
be practiced. Eradication of shinnery oak may 
destabilize habitat. Droughts are not uncommon 
on the Southern Great Plains and, even under con -
scientious grazing management , severe depletion 
of vegetative cover could occur during a series 
of dry years. This would accentuate wind erosion 
problems on the sandy lands occup ied by shinnery 
oak if the plant was extirpa ted. Moveover, 
foliage of shinnery oak supplements the diet of 
cattle and assumes greater importance in drier 
years. Maintenance of some oak is beneficial to 
stabilize forage production, control wind erosion, 
and improve lesser prairi e chic ken habitat. 
The methods of control to maintain some oak 
and the optimum level of oak control to achieve 
are unclear. We suspect that elimination of 
50-70% of the shinnery oak would be acceptable, 
but the literature gives no indication of how to 
achieve the desired level of control. However, 
picloram applied in the spring at rates of l and 
2 kg/ha controlled 25 and 90%, respectively, of 
the shinnery oak (Pettit 1979). Perhaps an 
intermediate rate of application would result in 
intermediate control of the oak. 
3. Shinnery oak control treatments should 
occur as rotations on large blocks (150 to 300 ha) 
of land. We realize that this guideline is con-
trary to the standard recommendations of st rip 
patterns or small treatments. We make the recom-
mendation because it is a reasonable compromise 
between the habitat requirements of lesser 
prairie chickens and the realities of private 
land management. Lesser prairie ch ickens are 
relatively mobile (Sell 1979, Taylor and Guthery 
1980a) and thus are better able to adjust their 
range than many gallinaceous birds. Moreover, 
control of large blocks of land is more economi-
cal to accomplish. Treatment of different blocks 
in different years could easily be incorporated 
into ranch management plans and it would leave 
new treatments, old treatments and, during early 
years , some untreated habitat available to le sser 
prairie chickens. 
CONCLUSION 
Much of the information in this paper i s 
speculative. However, it represents our best 
efforts based upon existing knowledge. We 
believe application of these recommendations will 
improve les ser prairie chicken habitat and that 
increased population density will be the ultimate 
product. 
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Abstract: Four capture techniques were tested on female les-
ser prairie chickens (Tympanuchus pallidicinctus) on spring 
leks in eastern New Mexico, 1976-78. Cannon nets were most 
efficient (2.6 man-days/female captured) and easiest to use; 
best results occurred when nets were placed in the center of 
a lek with cannons mounted at a low (20°) vertical angle. 
Cannon netting on a lek was suspended after 2-3 firings to 
avoid undue interference with copulation. Vertical mist nets 
were inefficient (16.8 man-days/female captured); inclined 
mi st nets and baited drop nets were unsuccessful. 
In a 3-year study of lesser prairie chickens 
(Tympanuchus pallidicinctus) in eastern New Mexico, 
it was necessary to capture 1 arge numbers of pre-
nesting females on spring leks. Because females 
visit spring leks predictably for only a short 
period (Jones 1964, Campbell 1972, Crawford and 
Bolen 1975) and in small numbers (Cope lin 1963, 
Campbell 1972), we needed to use efficient tech-
niques to capture wary females without affecting 
survival or the subsequent probability of copula-
ti on. 
None of the techniques described in the litera-
ture seemed optimum. Use of cannon nets (Dill and 
Thornsberry 1950, Di 11 1969) was considered an 
efficient means of capturing grouse on leks 
(Peterle 1956, Dalke et al. 1963, Viers 1967, 
Watt 1969, Wallestad, 1975, R.K. Anderson, perso-
nal communication), but disrupted display and 
copulatory activities when used excessively 
1 New Mexico Agri cul tura 1 Experime nt Sta ti on 
Journal Article No. 749. Study supported in part 
by U.S. Department of Interior, Bureau of Land 
Management Contract Nos. YA-512-CT6-61, YA-512-
CT7- 10, and YA-512-CT8-l5. 
2Present address: U.S. Forest Service, Park 
Falls, WI 54552. 
3Present address: U.S. Bureau of Land Manage-
ment, Alamosa, CO 81101. 
4Present address: U.S. Fish and Wildlife Ser-
vice, El y, NV 89301. 
5Presen t address: U.S. Bureau of Land Manage-
ment, Coos Bay, OR 97420. 
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(Dalke et al. 1963, Viers 1967, Silvy and Robel 
1968, F.N. Hamerstrom, Jr ., personal communica-
tion). Inclined mist nets (Silvy and Robel 
1968), vertical mist nets (Campbell 1972), and 
bownets and noose carpets (Anderson and Hamerstrom 
1967) did not alter prairie chicken behavior on 
leks, but efficiency of capture was questionable. 
Drop nets over grain bait (Jacobs 1958) were suc-
cessful on prairie chicken leks in Wisconsin (J . 
Toepfer, personal communication), but our birds 
apparently had no previous experience feeding on 
concentrated or arti fi ci al (agricultural grain) 
food sources. Finally, the use of a helicopter-
mounted net (W.C. Brownlee, personal communication) 
seemed promising, but the technique was abandoned 
after several dangerous spin-outs (body revolving 
with blades) with a Be 11 G3B1 . 
Because of our experiences and vague 1 i terature, 
we tested 4 capture techniques to identify the 
most efficient. Generally, each technique was 
used during mid-March through late April to encom-
pass seasonal peaks in female visits to leks 
(Copelin 1963, Jones 1964, Crawford and Bolen 
1975) and during the 1st . 3 hours of daylight, 
when daily activities at leks peaked. 
RESULTS AND DISCUSSION 
Cannon nets captured the largest number of 
females, and were the most efficient, requiring 
only 2.6 man-days6 per female captured (Table 1). 
6A man-day is the trapping effort of 1 person on 
1 day. This includes the set-up, take-down, and 
maintenance of nets, as well as the use of the 
net on a lek, and travel to and from the trap 
site. 
Table l. Relative efficiency and percentage mortality of each technique used to livetrap female lesser 
prairie chickens on spring leks, 1976- 78. 
Technique Number of Number of females Trapp ing efficiency: %Trapping 
man-days captured 
Cannon net 
Vertical mis t net 
Inclined mist net 
Baited drop net 
101 
151 
5 
23 
39 
9 
0 
0 
These nets were easiest to prepare, to maintain, 
and to operate and requi red only l worker per net. 
The nets could be left in place indefinitely until 
fired or until a change in trapping location was 
desired . Best results were obtained on lek terri-
tories occupied by the central, dominant males 
(Robel 1966:329, Hamerstrom and Hamerstrom 1973: 
17-1 9). Relatively large numbers of females visi-
ted the central territories and often congregated 
at specific locations ("hen spots"). Hen spots 
were usually in scattered, l ow cover if present. 
The folded net lay flat and both sexes tended 
to ignore it. One group of 4 females establi she d 
a temporary hen spot on the net. Placement of the 
net in or beside the terri tories of the dominant 
ma les, with no apparent negative response from 
either males or females, enabled multiple captures 
of up to 5 females. 
Before firing the net , the observer had to de-
cide whether the hen was within the area that 
would be covered by the falling net. The outer 
perimeter of net extens ion was marked with stones 
and/or twigs, and the blind was placed at the edge 
of the lek in direct view of the ma rkers. Only 7 
of 46 hens escaped intended capture. Most of the 
7 we re missed early in t he study; alteration of 
the vertical angle for mounting the cannons in-
creased e fficiency of capture. Best results were 
obtained 1vhen the cannons were poin ted at about 
waist height of a worker 5 steps away . Aiming 
the cannons higher a llowed some birds to fly from 
under the net before it settled to the ground. 
Lowering the cannons reduced the tendency to jerk 
the back edge of the net off the ground (this al-
lowed l hen to escape) and to rebound onto the 
net. Pieces of inner tube on the anchor lines 
aided in alleviating both of these problems. 
After all adjustments were made, only birds stand-
ing nea r the net' s projected boundaries and facing 
away from the cannons had an opportuni ty to escape 
the net by flying. Lowering the angle of the 
cannons as prescribed did not result in injury to 
the birds. 
Because long-term trapping with cannon nets on 
a lek can alter bird behavior (Da lke et al. 1963, 
Viers 1967, Silvy and Robel 1968, F. N. Hamerstrom, 
personal communication) and thus interfere with 
copulation, we temporarily discontinued cannon-
netting on each lek after 2 or 3 fi rings. 
Used in the above manner, cannon nets apparently 
interfered little with lekking behavior. During 
the peak period of femal e visitation (1st 2 weeks 
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No . man-days /female mortality 
captured 
2.6 3% 
16. 8 0% 
of Apr), ma les typicall y retu rned to the lek with-· 
in ½-hour after the net was fi red, and di splayed 
in the usual manner (Scott 1950, Copelin 1963, 
Jones 1964, Sharpe 1968). When the net was fired 
2 or more hours after sunrise or when it was 
fired early or late in the bree ding season (before 
or after the peak oeriod of fe male visitation ) , 
males sometimes did no t return to the lek un til 
the next morning, but suffered no apparent disrup-
tion in social dominance or breeding. The domi-
nant, interior males, which perform most of the 
successful copulations (Robel 1970), apparentl y 
retained their dominance and were observed to 
copulate successfully after cannons had been fired 
on the lek . 
Only 2 of 25 nests of females t rapped with can-
non nets and subsequently radio-marked produced 
an entire clutch of infertile eggs; this pa rtially 
supports the belief that cannon-netting did not 
disrupt fertilization . 
Nine females were captured in vertical mist 
nets (Campbell 1972), but the technique was inef-
ficient (Tabl e l) . Two or 3 workers were neede d 
to erect and dismantle the nets daily to avoid 
problems caused by livestock, wind, and non-target 
species . Erecting the nets had to be accomplished 
in early morning darkness; the nets and poles were 
bulky and awkward to handle, particularly under 
the windy conditions that often occurred later in 
the morning when nets were bei ng dismantled. 
Vertical mist nets usually were placed near the 
center of the lek. Attempts to flush females into 
the nets we re made fro m blinds (l to 4 blinds per 
net) placed approximately 10 m opposite the nets. 
Females usually flew around or over the · nets. 
Occasionally, females flew into the nets but did 
not become entangled. Because each female was 
flushed independently (on ly one was in best posi -
tion for capture at a given moment), multi ple cap-
tures were precluded. 
The low success in capture was primari ly a 
function of hen wariness; females recognized and 
avoided the vertical nets as they flushed. Males 
commonly entangled themselves in the nets, even 
when no attempts were made to flush the birds. 
The ensuing disturbance req ui red to free males 
usually ended trapping for the morning. When dis-
turbed (flushed) by the sight of workers, females 
seldom returned to the lek the same morning except 
occasionally during the period of peak female 
vi s i tat ion . 
Four females were captured in vertical mi st nets 
at livestock watering tubs adjacent to leks fol-
lowing morning display periods during the dry 
spring of 1976. At each tub, a mi st net was erec-
ted in a V-shape partly enclosing the tub and the 
birds were flushed from the rim of the tub into 
the net. 
Problems of assermly and disassembly of inclined 
mist nets (Silvy and Robel 1968) were similar to 
problems encountered with vertical mi st nets. 
The inclined mist nets reduced the potential trap-
ping area by½ because females could only be 
flushed into the net from l side (they could be 
flushed into vertical mist nets from either side). 
Although inclined mist nets were not tested as 
thoroughly as the other nets, limited use during 
the 1st spring (1976) was discouraging. Females 
were reluctant to walk under or near the nets, 
and none came sufficiently close to the nets for 
us to attempt to capture them (Table l). Watt 
(1969) also found inclined mist nets inefficient 
for use in capturing female greater prairie chick-
ens on spring leks. 
Drop nets baited with corn and milo (Jacobs 
1958) on spring leks (Copelin 1963, J. Toepfer, 
personal communication) were used in 1976 without 
success (Table l). Both sexes were wary of the 
nets, and no birds fed on the grain. The birds 
may have been unfamiliar with grain as a food 
source. 
Eighty-five percent of the females were captured 
during the 1st 2 weeks of April, al though we man-
ned nets on leks from mid-March to late April. 
This agrees closely with results in western Texas 
(Crawford and Bolen 1975), that showed 82% of all 
vi si ts to spring leks by female lesser prairie 
chickens occurred during the 1st 2 weeks of April. 
Female visits to spring leks by other lekking 
grouse occur during similar short periods (Scott 
1942, Klett 1957, Lumsden 1965 and 1968, Robel 
1970, Pepper 1972, Hamerstrom and Hamerstrom 1973, 
Jenni and Hartzler 1978, Wiley 1978), although 
dates vary with locality. Efficient capture of 
large numbers of females visiting leks can be 
accomplished using cannon nets as described in 
this paper with mi nimal effect on behavior and 
copulation at the leks . 
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DISTRIBUTIO:-l A,'JD NU'.'.BERS OF GREATER PRAIRIE CHICKENS IN OKLAH0:1A 
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Fritz L. Knopf, Sec tion of Wildlife Ecology on Public Lands , U. S. Fish and Wildlife Service , 
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Abstract : Distribution and numbers of greater pr airie 
chickens (Tympa nuchus cupido pinnatus) in Oklahoma wer e 
estimated during a 2 - year s t udy ( 1977-79) . An e s t imat ed 
8,415 birds occupied 6 ,1 00 km2 in 13 northeastern counties . 
Although status varied in counties occupied by pra irie 
chickens , t he gene r a l trend indicated a 42% decrease in 
occupied range and 34% decrease in numbers since 1943. The 
population can be divided into a relatively stab le western 
component and a r ap i dly declining eastern component. 
Declines in the eas t e rn component appear related to more 
intensive agricultural developme nt in t hose counties . 
The geographic range of t he g reater prairie 
chicken (Tympanuchu s cupido pinnat us) historically 
included portions of Arkansas , Illinois , Indiana, 
Iowa , Kansas , Ken tucky, :lichigan , '.lissouri , 
Neb r aska, Ohio , Oklahoma , and Texas (Baker 1953 , 
Johnsga rd 1975) and may have extended eastward 
into extr eme wester n Pennsylvania (Schwartz 1945) . 
In t he early 1900 1 s, gr eater prairie chickens 
increased in r esponse to the abundant winter foods 
provided by the agricultural practices of 
sett lers . However , as native tall grass prairie 
disappeared with tillage , number s of prairie 
chickens decreased (Duck and Fletcher 1944, 
'.1ohler 19 52 , Hamerstrom and Hamers trom 196 1, 
Aldrich 1963 , Evans and Gilbert 1969) . 
In Oklahoma , t he greater prairie chicken 
coexis t ed with l esser prairie chickens (T. 
pa llidic inctus) , sharp-tailed grouse (Pediocetes 
phasianellus) , and sage grouse (Centrocercus 
urophasianus) in the early 1900 ' s (Nice 1931). 
Gr eater prairie chickens were abundant throughout 
the eas t ern t wo-thirds of the stat e and reached 
peak number s around the early 1900's (Duck and 
Fletcher 1944) . By 1925 , habita t destruc tion 
resulting in l oss of rangeland had severely 
r educed the population in many counties . Prairie 
chicken populations continued t o decline in 
distr ibut ion and population leve ls through 1958 
(Jacobs 1959) . Thi s paper describes the current 
dis tribution and population numbers of gr ea t er 
prairie chickens in Oklahoma based upon 
information collec ted from October 1977 to June 
1979 . 
1oklahoma Department of Wildlife Conservation , 
Okl ahoma State Universi t y , U. S. Fish and 
Wildlife Ser v i ce , and Wi l dlife l~nagement 
Ins t itute, cooperating . 
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METHODS 
Questionnair es wer e mailed during fal l, 1977 
to Game Rangers , Area ;!anager s , and Biologists of 
the Oklahoma Department of Wild life Conservation . 
Background r e quests included geographica l area of 
responsibility a nd length of time having wor ked 
in the a r ea . Biological considerations included 
the location of f l ocks and t he approximate number 
of birds in each , stability of the population , 
and designation of areas thought to possess 
increasing or dec r easing populations . We asked 
individuals to comment about factors believed to 
be limiting populations of prairie chickens in 
the area. 
Rec ipients of questionnaires were asked to 
identif y landowners who might be approached 
conce rn ing additional information about f locks . 
Far mers and ranchers wer e contac t ed initially 
during winte r 1977, while others were contac t ed 
during spr ing , 1978 and 1979 . Information 
col l ected f r om these individuals included 
locations of f locks and population estimat es . We 
collected supplemental information with field 
visits during both springs . 
Cumulative population data were plotted on 
detailed coun t y road maps . Informa tion was 
compiled to provide a distribution and 
nonstatistical estimate of number s for each 
county . Areas providing "potential" habit ats 
were excluded. 
Field investigations using ground counts 
and aerial surveys were conducted on 7 selected 
study areas during the spring 1978 and 1979 to 
determine lek densities (Hartin and Knopf, ms). 
These observations were used for comparison with 
estimated population numbers of prairie chickens 
on each study area . Population estimates from 
data generated by interviews were available for 3 
study areas exclusively. Estimates of population 
number s on the remaining 4 study areas were 
calculated from estimates on areas larger than 
each specific study area. 
RESULTS 
A spring population of 8,415 g2eater prairie 
chickens currently inhabits 6,100 km in Oklahoma. 
The largest continuous distribution is in eastern 
Kay and northwestern Osage counties (Fi2. 1). 
Kay County supports 500 birds on 730 km and Osage 
County maintains 3,000 birds on 1,690 km2 
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Fig. 1. Distribution of the greater prairie 
chicken in northeastern Oklahoma. 
Several scattered "populations" occur 
elsewhere in the state. The population in Noble 
and Pawnee counties includes 1,150 birds that 
range over 665 km2 . The larger populations 
occurring predominantly in Craig , ~!ayes, Rogers, 
and Nowata counties include 3,100 birds 
collectively over a 2,745 km2 range. An 
additional 615 birds occur on 270 km2 in isolated 
populations in Payne, Tulsa, and Ottawa counties. 
Comparisons of these data with intensive 
field investigations indicated study areas 1,5, 
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and 8 were reported to possess 200, 50, and 100 
birds, respectively. Field investigations 
revealed 163, 64, and 120 birds for these areas, 
respectively. Areas 2 and 3 were estimated at 
possessing 74 birds each from average estimates 
for Osage county. Field investigations reported 
75 and 38 birds, respectively. Areas 4 and 7 were 
estimated to contain 64 and 47 birds, respectively, 
however, intensive surveys indicated 8 and 127 
birds, respectively. 
DISCUSSION 
Geographic Range 
The range of the greater prairie chicken in 
Oklahoma has declined to a portion of t hat 
described in 1943 (Table 1) by Duck and Fletcher 
(1944) and in 1958 (Fig. 1) by Jacobs ( 1959). The 
estimate of occupied range in the state was 
reduced 42% from 10,530 km2 in 1943 to 6,100 km2 
in 1979. 
Table 1 . Comparison of the historical and 
contemporary (1979) estimates for range and 
population numbers of the greater prairie chicken 
in Oklahoma. 
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In the western portion of the range , greater 
prairie chicken populations ap~ear stabl e . The 
Osage County range of 1,690 km correspond s to 
that of 1958, whereas it represents a 35% dec r ea se 
from 1943. The birds in Noble County we r e no t 
reported in either of the earlier studies, and 
residents feel that chickens 1st appeared du r ing 
the last 10-15 years. Pawnee and Payne counties 
demonstrated decreases in range of 76% and 91% , 
respectively. Greater prairie ch i ckens wer e not 
reported in Kay County in 1943, although Jacobs 
illustrated a 1958 distribution there larger t han 
the current range . 
For the eastern par t of the sta t e , greater 
prairie chickens occupy only scat t e r ed r emnant s 
of the range reported by Jacobs ( 1959). Inc r eases 
of 99% in Craig County and 254% i n Roge r s Count y 
since 1943 were not ed. However, t hese inc r eases 
were exceptions. Th i r t y-three t o 81 % r eduction s 
in range were seen in :•[ayes , Nowa t a , Ot t awa , 
Tulsa, Wagoner, and Washington counties since 
1943 . The decline in these 6 coun t ies to t als ove r 
2,900 km2 . Few prairie chickens we r e located in 
:1uskogee County despite a 1,077 km2 range in 1943. 
~opulation Levels 
Populations of g r eater prairie c h ickens 
decreased f r om estimates made in 19 43 (Table 1) by 
Duck and Fletcher ( 1944). A statewide population 
of 12 , 655 birds in 1943 decreased 34% to a minimum 
of 8,41 5 birds in 1979. For t he wes tern portion 
of the range numbers of bi rd s remained relatively 
s t able in Osage Coun t y , whi le population gains in 
Kay , Nob l e , a nd Pawnee coun ties more than offset 
losses in Payne County . 
Fewer prairie chickens currently inhabit the 
eas t e rn counties . ::os t counties showed major 
declines in prairie chicken numbe r s . The slight 
increases in population numbe rs reported for Tulsa 
and Washingto n counties we re insufficient to 
compensate these major losses . 
Factors Influencing Populations Since 1943 
Estimates of prairie chicken densities in 
the litera ture vary from 1.9 b irds/km2 for greater 
prairie c h icken s in Missouri (Schwartz 1945) to 
3 . 9 birds/km2 fo r Attwater 's prairie chickens in 
southern Texa s (Lehmann 194 1). Current densities 
of greater p2airie chickens in Oklahoma ~verage 
1.4 birds/km , ranging from 0 . 2 birds/km in Payne 
County to 4.8 birds/km2 in Ott awa County. 
Declining populations of greater prairie 
chickens are often a ttribu ted to changes in 
land-use practices. Rangelands are critical to 
the birds, and population de nsities appear to 
fluctuate wi t h variations in the quantity and/or 
quality of rangelands (Schwartz 1945, Hamerstrom 
et al. 1957, Christisen 1969, Arthaud 1971). The 
current status of t he bird in Oklahoma well 
illustrates its sensitivity t o rangeland 
condition . 
Osage County remains the stronghold for 
greater prairie chickens in Oklahoma due to the 
predominance of native rangeland. Private 
landholdings a re large and often held as trusts. 
These ranches appear to be grazed under proper 
range management practices . The range expansion 
of prairie chickens into Noble County supports 
this belief . Pr airie chickens appear to have 
colonized Noble County from Osage County, a nd 
their distribution in No ble County is also 
centered upon the locations of a few major 
l andholdings managed predominantly as grazing 
operations . 
The eastern component of the greater prairie 
chicken r ange in Oklahoma appears to be a 
deteriorating habitat. Private landholdings are 
small relative to the western component. Grazing 
operations are still common in the north , but 
native grasses are occasionally replaced by tame 
grasses. In the southern counties row cropping 
predominates , possibly favored also by greater 
topsoil depth. These practices result in a 
decline of habitat due to imbalances in the 
rangeland/agriculture ratio for greater prairie 
chickens. 
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Abstract: The range, population size, and status of the lesser 
prairie chicken (Tympanuchus pallidicinctus) in western Oklahoma 
were determined during a 2 l/2 year study initiated in Ju ly 1977. 
The contemporary 2ange includes several spatially isolated segments 
totaling 2,791 km; a decline of 55% in 20 years. Sand sagebrush 
(Artemisia filifolia) rangeland comprises 68% of the range and 
occurs primarily along the North Canadian (Beaver) River in Texas, 
Beaver, Harper, and Woodward counties. Shinnery oak (Quercus 
havardii) rangeland comprises most of the remaining range and 
occurs in Woodward, Ellis, Roger Mills, and Beckham counties. The 
spr ing population was estimated at 7,500 birds in 1979; 58% in-
habited rangelands of sa nd sagebrush and 40% shinnery oak. 
Historically, the lesser prairie chicken 
(Tympanuchus pa llidicinctus) ranged over much of 
central and western Oklahoma (Copelin 1958, Sutton 
1967). Population levels began declining in the 
early l900' s and have fluctuated dramatically 
(Davison 1935, 1940; Duck and Fletcher 1944; 
Copelin 1963). The last extensive survey that 
reported the population size and distribution of 
less er prairie chickens in Oklahoma was conducted 
by Copelin (1958, 1963). The purpose of this 
study was to determine the contemporary range, 
population size, and status of the species in 
Oklahoma. We thank P.A. Vohs and J . A. Bissonette 
for advice on the study design and comments on 
the manuscript. 
STUDY AREA 
Lesser pra1r1e chickens were reported (Cope-
lin 1958, 1963) to inhabit parts of Beaver, Beck-
ham, Blaine, Cimarron, Dewey, Ellis, Greer, Harper, 
Roger Mills, Texas, Woods, and Woodward counties. 
These counties occur primarily in the Grama-
Buffalograss section of the Great Plains Short-
grass Prairie Province with some extensions east-
ward into the Bluestem-Grama Prairie section of 
1This paper represents a contribution from 
Federal Aid in Wildlife Restoration, P. R. Proj -
ect Oklahoma W-125-R. Cooperators of the Okla-
homa Cooperative Wildlife Research Unit include 
Oklahoma State University, Oklahoma Department of 
Wildlife Conservation, U.S. Fish and Wildlife Ser-
vice, and \·Jildl ife t1anagement Institute. 
2Present address: Section of Wildlife Ecology 
on Public Lands, U.S. Fish and Wildlife Service, 
1300 Blue Spruce Drive, Fort Collins, CO 80524. 
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the Tall-Grass Prairie Province (Bailey 1976). 
This study was confined to these counties be-
cause interviews with State Game Rangers and bio-
logists indicated a considerable decrease in oc-
cupied range had occurred since Copelin's (1963) 
survey. 
Within the study area, lesser prairie chick-
en habitats have traditionally included the s·and 
Sage Grassland and Shinnery Oak Grassland game 
types (Duck and Fletcher 1943). The Sand Sage 
Grassland game type occurs along the North Cana-
dian (Beaver) River through the length of the 
Panhandle (Cimarron, Texas, and Beaver counties) 
and extending into Harper and Woodward counties. 
The Shinnery Oak Grassland game type is prominent 
in parts of Woodward, Ellis, Roger Mills, and 
Beckham counties. A few flocks extended into the 
Shortgrass Highplains and Mixed Grass Eroded 
Plains game types (Duck and Fletcher 1943) accord-
ing to Copelin's (1963) survey. Detailed descrip-
tions of the vegetative and life-form composition 
of lesser prairie chicken habitats in Oklahoma 
can be found in Copelin (1963), Jones (1963), and 
Donaldson (1969). 
METHODS 
A questionnaire was mailed to State Game 
Rangers and biologists located within the study 
area. Subsequent interviews with landowners com-
bined with field verification of reported sight-
ings provided the basis for determining current 
range and distribution of remaining populations. 
Population locations were plotted on county high-
way maps (8mm = l km) and area of occupied range 
was quantified with a Numonics model 1224 elec-
tronic digitizer. 
Six 16-section (4,144 ha) study areas, 3 in 
Sand Sage Grassland and 3 in Shinnery Oak Grass-
land were established to determine density of 
displaying ma les within the larger remainin g seg-
ments of the range of the species . Du ring the 
spr i ngs of 1978 and 1979, eac h study area was 
searched for active leks along east-west transects 
approximately 0.8 km apart between daylight and 
approximately 2 hours after sunrise. The calls 
made by di sp laying males on leks were triangulated 
and plotted on topographic maps (Hamerstrom and 
Hamerstrom 1973) to aid in the location of active 
lek s . Each lek was censused at least 3 times dur-
ing April and the 1st week in Nay. 
The density of displaying males on each study 
area was used to estimate the population size in 
adjacent, continuous rangeland. An adult sex 
ratio of 1:0.78, which is an average ratio from 
several lesser prairie chicken stud ies (Taylor 
and Guthery 1979), was used to estimate total pop-
ulation numbers. While no stati stica l estimate 
of population si ze can be obtained in this manner , 
the method has been used prev ious ly to evaluate 
prairie chicken popu lation trends (Duck and Flet-
cher 1944; DeArment, personal communication). Be-
cause intensive study areas were located within 
good habitats rather than ma r gi nal sites, our 
estimates of population size may be biased upward. 
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RESULTS 
The contemporary ran ge of the lesser pra1r1e 
chicken in western Oklahoma (Fig. l) is comprised 
of sever~l spatial ly isolated segments totaling 
2,791 km (Table 1). The predominant vegetative 
associations are Sand Sage Grass l ands (68%) and 
Shinnery Oak Grasslands (32%) . Occupied Sand 
Sage Grass land range occurs prima r ily along the 
North Canadian River in eastern Texas , Beaver, 
Harper, and northern Woodward counties . Occupied 
Shinnery Oak Grassland range occurs in scatte red 
tracts across southern Woodward, Ellis, and Roger 
Mills counties. Approximately 5% of the range 
estimate for Sand Sage Grassland includes Short-
grass High Plains infested by sand sagebrush . 
0 
Fi g. l . Di stribution of t he l esser pra i rie chicken i n western Oklahoma. 
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Table 1. Comparison of the historical (Duck and Fletcher 1944, Copelin 1963) and contemporary (1979) 
range (km2) of the lesser prairie chicken in Oklahoma . 
County 1944 1960 
Percentage 
1979 reduction 
19 0 1 
Beaver 1,803 1,515 1, 182 21 
Beckham 720 41 3 93 
Blaine 0 10 0 100 
Cimarron 998 86 0 100 
Dewey 303 10 0 100 
Ellis l, 736 2,169 461 79 
Greer 207 10 0 100 
Harper 715 368 350 5 
Roger Mills l ,373 956 106 89 
Texas 332 78 59 24 
Woods 461 249 5 98 
Woodward l ,495 733 625 15 
Total l O, 143 6,225 2,791 55 
Our estimates of the number of lesser pra1r1e 
chickens in Oklahoma in 1979 was approximately 
7,500 birds, up 3% from the 1978 estimate (Table 
2). Sand Sage Grassland supported 58% of the 
population, and Shinnery Oak Grassland supported 
40%. Remnant flocks inhabiting relic tracts of 
the Mixed Grass Eroded Plains and Shortgrass High 
Plains comprised about 2% of the population. 
DISCUSSION 
The range of the lesser pra1r1e chicken in 
Oklahoma has decreased approximately 55% since 
the study of Copelin (1963), and nearly 72% since 
the mid-l940's (Duck and Fletcher 1944). The ma-
jority of the remaining range lies within Roger 
11ills, Ellis, Woodward, Harper, and Beaver coun-
ties (Fig. l). Prairie chicken range within the 
Shinnery Oak Grasslands of Ellis and Roger t1ills 
counties has declined to a small fraction of his-
torical levels. Occupied range in Sand Sage 
Grasslands in Woodward, Harper, and Beaver coun-
ties has also decreased, but only slightly in 
comparison. Small populations have disappeared 
in Blaine, Cimarron, Dewey, and Greer counties 
since Copelin's (1963) survey, while isolated 
populations persist in eastern Texas, northern 
Woods, and northwestern Beckham counties. 
The current population estimate of 7,500 
birds represents a decline of 50% from Copelin's 
(1963) spring 1960 estimate of 15,000 birds. Most 
of the present population inhabits parts of Beaver, 
Harper, Woodward, and Ellis counties (Table 2). 
Population size relative to Copelin's (1963) sur-
vey has declined in Ellis and Roger Mills counties, 
closely paralleling the loss in occupied range. 
Historical population estimates (Duck and Fletcher 
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1944) for the counties listed by Copel in (1963 ) 
also reflect this decline, with the exception of 
Beaver County. Duck and Fletcher's (1944) pop-
ulation estimate for Beaver County (Table 2) ap-
pears unrealistic when historical range es tima tes 
(Table l ) and flock locations (Copelin 1958, 1963) 
are considered. 
Copelin (1963) expected t hat increases in 
rangeland acreage following hi s studies would have 
a favorable effect on lesser prairie chicken pop-
ulation levels in the 5 counties where the birds 
were most abundant. Since his survey , rangeland 
acreage in Beaver, Harper, Ellis, Woodward, and 
Roger Mills counties increased an average of 12% 
(USDA, SCS 1962, 1976) . The actual change in 
rangeland acreage ranged from a decrease of 4% in 
Roger 11i 11 s County to an increase of 40% in Ellis 
County. The decreases in popu lation numbers and 
distribution, especially in Ellis County, suggest 
that overgrazing or other land-use practices have 
adversely affected remaining flocks and compensat-
ed the "favorable" gains in rangeland acreage . 
Within the current range, Shinnery Oak Grass -
lands support higher prairie chicken densities 
than Sand Sage Grasslands. These results support 
Copelin's (1963) earlier observations. However, 
Sand Sage Grassland appears to be a more stable 
habitat in Oklahoma since it is unsuited for row 
crop farming (Allgood et al. 1962) and proper 
stocking rates of cattle are necessarily low to 
support successful grazing operations (E .C. Snook, 
State Range Conservationist) . 
Although shinnery oak rangeland soils are 
subject to wi nd erosion, row cropping is possible 
in certain areas if minimum ti ll age techniques 
are employed (Cole et al. 1966). Shinnery Oak 
Grass land supporting prairie chickens occurs on 
large ranches where conversion to row cropping is 
Table 2. Comparison of historical (Duck and Fletcher 1944) and contemporary esti mated numbers of 
lesser prairie chickens in Oklahoma. 
1978 
Game Ranger 
County 1944 and biologist 
survey survey 
Beaver 445 2,000 
Beckham 228 20 
Cimarron 50 0 
Dewey 268 0 
Ellis 7,500 3,000 
Harper 855 500 
Roger Mills 2,560 300 
Texas 800 
Woods 50 20 
Woodward 2,950 2,500 
Total 14,906 9,140 
absent or mini mal, and ca ttle grazing intensities 
are moderate by choice. Even thou gh Shinnery Oak 
Grass lands can withstand row cropping and over-
graz ing somewhat better than so ils in Sand Sa9e 
Gra ss land s (A llgood et al. 1962; Cole et al. i966; 
Snook , personal communication) , the former may be 
lost in the future if graz ing intensity increases. 
Most remaining populations of lesser prairie 
chickens occur on large blocks of private ly owned, 
native range l and . The complete absence of stable 
breeding populations on adjacent, sma ller land-
holdings suggests that associated land-use prac-
tices are incompatible with the habitat require-
me nts of the species. The future status of lesser 
prairie chickens in Oklahoma will ref lect the 
practices of individual landowners, since few 
sca ttered populations remai n on public lands. 
Current population s , although widely scattered 
and isolated, shou ld rema in stable provided that 
the large ranches: (1) remain intact, (2) sup-
port grazing operations primarily, and (3) are 
managed within proper grazing guidelines. 
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Abstract: Spring and summer foods of les ser pra1r1e chickens 
(Tympanuchus pallidicinctus) in eastern New Mexico were studied 
in 1976-78. Spring foods v1ere mainly green vegetat ion (79% 
volume), especially shinnery oak catkins (32%) . Shinnery oak 
acorns were also important (15% volume). SuITTner foods of adult-
size birds were mostly insects (55%), especially grasshoppers 
(Acrididae and Tettigoniidae, 39%) and treehoppers (Membracidae, 
10%) . Use of green vegetation was down to 23%, but use of 
acorns rose to 21 % in summer. Foods of chicks and young juv-
eniles were 99 to 100% insects, especially grasshoppers 
(chicks 62%, young juveniles 88%). The shinnery oak-grassland 
community is importan t in providing prairie chicken foods. 
Large-scale eradication of this community shou ld be avoided, 
but control of shinnery i s needed in some areas to provide 
tallgrass cover for nesting and other uses. 
Lesser prairie chickens (Trmpanuchus pa ll idicinc-
tus) occupy semi-arid grasslands that typically 
Triclude a large component of shrubs, either shin-
nery oak (Quercus havardii) or sand sagebrush 
(Artemisia filifolia). A number of studies of hab-
itat-use have been conducted in these communities, 
but few studies have included food habits. Jones 
(1963a, 1963b, 1964) studied food habits in each 
month in the sa nd sagebrush-grasslands of the Okla-
homa pan handle. More cursory studies were conduc-
ted in shinnery oak-grassland by Davison (1935) 
and Martin et al. (1951) in western Oklahoma, by 
Frary (1957) in eastern New Mexico, and by Crawford 
(1974) and Crawford and Bolen (1976a, 1976b) in 
northwestern Texas. 
We present results from a 3-year study (1976-78) 
of spring and summer food habits in shinnery oak-
tallgrass in eastern New Mexico. 
1New Mexico State University Agricultural Experi-
ment Station Journal Article No. 763 . Study sup-
ported in part by United States Department of In-
terior, Bureau of Land Management, Contract Nos. 
YA-512-CT6-6l; YA-512-CT7 -10; YA-512-CT8-15. 
2Present address: Chequamegon National Forest, 
Park Fall s, WI 54552. 
3Present address: Soil Conservation Service, 
Paola, KS 66071. 
4Present address: Bureau of La nd Management, 
Coos Bay, OR 97420. 
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We are indebted to H.R. Sumi nski and other for -
mer wild life sc ience student s at New Me xi co State 
University for field assis t ance. J.F. Schwarz 
and several other employees of the U.S. Department 
of the Interior, Bureau of Land Management al so 
assisted in collecting orairie ch ickens for study. 
The New Mexico Department of Game and Fish pro-
vided collection permits. 
STUDY AREA AND METHODS 
The study area (15,500 ha) is in the Mescalero 
Sands, immediately west of the Caprock (western 
edge of the Llano Estacada), north of U.S . Hi qh-
way 380 and south of U.S. 70. Located 65 km east 
of Roswell, the area is relatively iso l ated from 
cultiva tion. 
About 90% of the study area i s occupied by sa ndy, 
often duny soil that support s a shinnery oak-
tallqrass community. Principal vegetation of 
this community inc l udes shinnery oak, sand blue -
stem (Andropogon hallii), little bluestem (Schizo-
chyrium sea ariumJ,three-awn (Aristida spp-:-y-:--
dropseed Sporobolus spp.), hairy grama (Bouteloua 
hirsuta), and a variety of forbs . Various degrees 
of degradation resulting f rom grazing by l ivestock 
occur in this community. Some locations, especially 
far from water, support hea vy stands of climax 
species (sand bluestem and little bluestem) inte r-
spersed with shinne ry oak whi le other areas have 
heavy stands of shinnery with sparse, heavil y 
grazed bluestem cover. 
The rema1n1ng 10% of the study area consists of 
flat expanses of clay soil supporting a shortgrass 
community occurring as scattered parcels within 
the expansive shinnery oak-tallgrass community. 
Principal species are blue grama (Bouteloua 
gracilis), buffalograss (Buchloe dactyloides), 
three-awn, broom snakeweed (Xanthlocephalum 
sarothrae), and forbs, especially croton {Croton 
spp. ). In some areas, mesquite (Prosopis glandu-
losa) is a conspicuous invader. 
Climate (Maker et al. 1971) is semi-arid and 
continental, with distinct seasons, wide daily and 
annual ranges in temperature, and plentiful sun-
shine. Nearly 3/4 of the annual precipitation (X-= 
35.5 cm/yr) falls during May-October, mostly from 
brief but often intense thundershowers . 
Prairie chickens were collected randomly from 
the shinnery oak-tallgrass community. Age of each 
bird collected was determined by techniques of 
Copelin (1963) and Campbell (1972) . Age groups 
used to segregate birds for food habits were chicks 
(approx . 1-4 weeks), young juveniles (approx.s::Tcl 
weeks), and adult-size (approx . 11 weeks and older) . 
Birds were placed in groups by comparing weight 
and plumage with birds in radio-ma rked broods of 
known-age . Composit ion of the diet for each sea -
son and/or age group was determined by the aggregate 
percent method (Martin et al. 1946). 
In all 3 years , the March-April diet was mostly 
green vegetation and the June -August diet most ly 
insects. Hence, these 2 pe ri ods were readily la-
belled spring and summer, respectively, in terms 
of prairie chicken diet . However, the May diet was 
springlike in 1976, but was summerlike in 1977 (no 
crops collected May 1978). The extensive use of 
insects (summerlike) in May 1977 apparently was due 
to high rainfall in March-April (2 . 39 cm , compared 
with 0.89 in 1976 and 0.78 for 30-year mean), re-
sulting in earlier availability of insects . As a 
result of the annual variation in May foods , we 
recognize a typical spring diet occurring in March -
Apr il each year , plus May in years typical of spring 
food availability. The summer diet occurs in June-
August of each year , plus May in years of early in-
sect availabil ity. Our designation of spring and 
summer periods in relation to lesser prairie chicken 
diet essentially para llel s that of Davison (1935:87) , 
who identified spring as " ... the gobbling season 
from late February until the crop of insects are 
again available . " 
SPR IN G FOODS 
The spr in g diet (Table l) was most ly (78.7%) 
green vegetation, including sh innery oak catkins 
(31.8%) and wild buckwheat (Er io onum annuum) 
leaves (20 . 1%). Shinnery acorns 5.5%Twere im-
portant minor foods . Shinnery oak was the srecies 
used most in spring; its catkins , acorns, and 
leaves collectively composed 49 .1 % of the diet. 
Ava il ab ility of food sources played a large part 
in determining the spring diet. Shinnery oak was 
the most abundant plant present, composing 29.l to 
48 . 8% of the vegetation (Dav i s et al. 1979), and 
its catk ins were readily availab le in spring. In-
sects were relatively scarce. 
76 
Table l. Percentage composition of the spring 
diet (Mar-Apr 1976-78, plus May 1976) of lesser 
prairie chickens in eastern New Mexico, 1976-78, 
N-=21. 
Food item 
Mast and Seeds 
Shinnery oak (Quercus havardii) 
acorns 
Unidentified seeds 
Total mast and seeds 
Vegetative Material 
Shinnery oak (Quercus havardii) 
Mean Standard 
error 
15. 2 5. 7 
0.3 
15. 5 5. 8 
catkins 31 . 8 9.7 
Wild buckwheat (Eriogonum annuum) 
leaves 20.l 6. 6 
Broom snakeweed (Xanthocephalum 
sarothrae) leaves 6. 4 4. 6 
Composite (Com ositae) flowers 2.9 
Bitterweed H menox s spp.) leaves 2.7 
Downy phlox Phlo x sp.) leaves 2.7 
Shinnery oak TQ'ijercus havardii) 
leaves 2.1 
Buckley penstemon (Penstemon 
buckleyi) leaves 2.0 
Spurge (Euphorbia spp.) leaves 1.9 
Broom groundsel (Senecio spartoides) 
leaves 1.5 
Unidentified leaves 0.9 
Ratany (Kramer ia spp.) leaves 0.8 
Unide ntified sprouts 0.7 
Unidentified flowers 0.7 
Vervain (Verbena spp.) 0.7 
Rubber rabbitbrush (Chrysothamnus 
nauseosus) leaves 0.4 
Evening primrose (Oenothera 
serrulata) leaves 0.3 
Narrowleaf gromwe ll (Lithospermum 
incisum) leaves 0.1 
Total vegetative material 78.7 7. 6 
Animals 
Treehoppers (Membracidae) 
Scarab beetles (Scarabaeidae) 
Leaf beetles (Chrysome lidae) 
Snout beetles (Curcu lionidae) 
Unidentified beet les 
Ants (Formicidae) 
Total animals 
aTrace (less than 0.1%) 
3.7 
1. 3 
0.3 
0.3 
0. 3 
Ta 
5.9 3. 8 
Our spring data are in general agreement with 
the few and limited previous studies of spring 
food habits in shinnery oak-grassland . Martin et 
al. (1951) noted that 81 % of the conte nts of the 
crops of 7 birds collected in spring (Apr-May), 
in western Oklahoma was plant material while 19% 
was animal; we found 94.2% plant and 5.8% animal. 
Martin et al. (1951) also noted high use of oak 
(5~h)from fall through spring; we found 49.1 % in 
spring. Davison (1935:87) reported that in west-
ern Oklahoma (sample size not specified): 
"Spring usually finds plenty of acorns and 
greens for the birds ... In the spring nf 1935, 
an acorn was a rarity and the stomachs ex-
amined contained no food except green leaves 
and the blossoms of the oak. Many birds 
were observed as they fed on these oak 
flowers, showing it to be their chief food." 
The only previous study from shinnery oak-
grassland in New Mexico (Frary 1957) provided no 
comparative spring data. 
Our find ings for spring were para llel to those 
of Jones (1963a, 1963b, 1964) despite his working 
in a different habitat (sand sagebrush-grassland), 
where oak was scarce or absent, and reporting 
data from droppings instead of crop contents. 
Jones (1963a:49) identified March-May as spring 
months, and the 291 droppings he analyzed for those 
mo nths showed (Jones 1964:113) that green vegeta-
tion (although different species from our area) was 
the pri nci pal food in March and April. Less green 
mater ial was eaten in May, when the diet became 
more summerlike by the inclusion of more insects 
and seeds. 
SUMMER FOODS (ADULT-SIZE BIRDS) 
A change in the diet of adult-size birds occurred 
between spring (Table l) and summer(Tab le 2) . In-
sects, especially grasshoppers (Acrididae and 
Tettigoniidae) and treehoppers (Membracidae) made 
up most (55.3%) of the summer diet, in contrast 
with low use in spring . Use of green vegetation 
(23.3%) was less than 1/3 its spring value, and 
represented largely different species, especially 
erect dayflower (Commelina erecta), fame flower 
(Talinum parviflorum), and broom snakeweed. Use 
of acorns (21 . 2%) was approximately 1/3 greater 
than in spring. Total use of shinnery was down 
nearly 1/2 (to 22.5%) in summer, reflecting the 
large drop in use of catkins. The main spring-
to-summer changes in diet were related clearly to 
large changes in food availability. Shinnery oak 
catkins virtually disappeared by late spring, and 
the new crop of acorns began to mature in summer. 
Great increases in abundance of insects and vari-
ous forbs, including erect dayflower and fame 
flower, were observed in the field. Increases in 
insects in summer were noted by Davison (1935) and 
were documented by Jones (1963a:51 - 52) for western 
Oklahoma . 
Our summer findings may not be directly compara-
ble to those of other workers because of probable 
differences in handling of data from juvenile birds. 
We grouped data (Table 2) specifically from birds 
we considered to be adult size (at least 11 weeks 
of age}. Neither Davison (1935) nor Martin et al. 
(1951) commented on ages of birds collected in 
summer, but they likely pooled data from all birds 
collected because sample sizes were small . Frary 
(1957) was unable to collect birds during May-Aug-
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Table 2. Percentage composition of the summer 
(Jun-Aug 1976-78, plus May 1977) diet of adult-
size lesser prairie chickens in eastern New Mexico, 
1976-78. ,N-=18. 
Food item 
Mast and Seeds 
-------
Shinnery oak(Quercus havardii) 
acorns 
Unidentified seeds 
Total mast and seeds 
Vegetative Material 
Erect dayflower (Commelina erecta) 
leaves, fl owe rs 
Fame flower (Talinum parviflorum) 
leaves, fl owe rs 
Broom snakeweed (Xanthocephalum 
sarothrae) leaves 
Buckl ey penstemon (Penstemon 
buckleyi) leaves 
Insect galls from shinnery oak 
(Quercus havardii) 
Broom groundsel (Senecio spartoides) 
leaves 
Unidentified flowers 
Shinnery oak (Quercus havardii) 
leaves 
Spurge (Euphorbia spp.} leaves 
Daisy fleabane (Eri eron sp . ) leaves 
Composite (Composi tae buds 
Total vegetati ve material 
Animals 
Mean Standard 
error 
21.2 8.1 
0. 2 
21 .4 8 . 2 
7.6 
5.2 
4.4 
2. 8 
l. l 
0.8 
0.6 
0.2 
0.2 
0.2 
0.2 
23.3 
5. 2 
7.2 
Short-horned grasshoppers (Acrididae) 25.4 8. 6 
6.8 
4.9 
Long-horned grasshoppers 
(Tettigoniidae) 
Treehoppers (Membracidae) 
Ants (Formicidae) 
Mant ids (Mantidae) 
Shield-backed bugs (Scutelleridae) 
Darkli ng beetles (Tenebrionidae 
Spiders (Araneida) 
Snout beetles (Curculionidae) 
Caterp illars (Lepidoptera) 
Silken fungus beetles 
(Crytophagidae) 
Moths (Lepidoptera) 
Robber flies (Asilidae) 
Total animals 
13.7 
l 0.2 
3.1 
0 .8 
0.5 
0.4 
0.4 
0.2 
0.2 
0. 2 
o. l 
0.1 
55.3 9.3 
ust , ar.d Jones (1963 :772 ) included data from birds 
over l month of age with those of older birds. 
Despite possible differences , our summer findings 
were similar to those of other studies in shinnery 
oak-grassland. Davison (1935:86) reported the sum-
mer (Jun-Aug} diet in western Ok lahoma (samp l e size 
not given) to be "mostly insects", especially grass-
hoppers. Martin et al. (1951 :97) reported that 
foods of 6 birds collected in western Oklahoma were 
67° animal material (we found 55.3%) and that ~rass-
hoppers were the principal item in the animal diet. 
Jones (1963a, 1963b, 1964) found that in 246 
droppings collected during SU1m1er (Jun - Aug per 
Jones 1963a:64) in the sand sagebrush grasslands 
of northwestern Oklahoma , animal material (insects) 
was the main food in June (51 . 3%} and August (69 . 3%~ 
Insects ranked second in July at 41.1 %. The mean 
of these values, 53.9%, was practically the same as 
our 55.3%. Grasshoppers provided most of the ani-
mal portion of the diet. 
Other studies have documented dietary changes 
from predominantly plant materials and few if any 
insects in spring to a much larger proportion of 
insects in summer in the greater prairie chicken 
(Tympanuchus cupido) (Judd 1905, Lehmann 1941, 
Schwartz 1945 , Grange 1948 , Jones 1963b) and the 
sharptail grouse (Pedioecetes hasianellus) (Grange 
1948, Renhowe 1968 , Sisson 1976 . However, insects 
formed on ly small proportions of the summer diet 
of adult sharptails in Nebraska (Kobriger 1975 ) and 
greater prairie chickens in Kansas (Baker 1953), 
Illinois (Y eatter 1943) , and Missouri (Korschgen 
1962), and no studies of either species have re-
vealed as hi gh a proportion of insects in the sum-
mer diet as found for lesser prairie chickens in 
our study and in those by Davison (1935), Martin 
et al. (1951), and Jo nes (1963a, 1963b, 1964) . 
Th us , the lesser pra irie chicken is the on ly prai -
rie grouse that eats more insects than plant mater-
ial in summer . 
Table 3. Percentage composition of the diet of 
lesser prairie chickens approximately 1-4 weeks of 
age (ch i cks) in eastern New Mexico during June-
Jul y , 1976-78. N~ lo. 
Food item 
Mast and Seeds 
No ne 
Vegetative Material 
None 
Animals 
Short-horned grass hoppers 
(Acrididae) 
Treehoppers (Membraci dae ) 
Long-horned gras shop pe rs 
(Tettigoniidae) 
Ants (Formicidae ) 
Mantids (Mantidae) 
Snout beetles (Curculi oni dae) 
Robber flies (Asilidae) 
Dark ling beetles 
(Tenebrionidae ) 
Cock roaches (Blattidae) 
To ta l an i ma l s 
aTrace ( less than 0.1 %) 
Mean 
49.5 
26 . l 
12. l 
4. 5 
2.8 
2.0 
2.0 
l.O 
Ta 
100.0 
Standard 
error 
10.2 
12.0 
5.4 
3.0 
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Table 4. Percen ta ge composition of the diet of 
lesser prairie chickens approximately 5-1 0 weeks 
of age (juvenil es ) in eastern New Mexico during 
July-August, 1976- 78 . N=l 7. 
Food item 
Mast and Seeds 
Shinnery oak (Quercus havardii) 
Na rrowl ea f gromwe 11 ( L 1 thospermum 
incisum) seeds 
Total mast and seeds 
Vegetative Material 
Erect dayflower (Commelina erecta) 
Standard Mean 
0.5 
0.1 
0.6 
error 
0. 6 
0.6 
leaves, flowers 0.1 
Total vegetative materia l 0.1 
An ima ls 
Short-horned grass hoppe r s 
(Ac rididae) 
Long-horned grass ho ppers 
(Tettigoni idae) 
Mantids (Mant idae ) 
Snout beetle s (Curculionidae) 
Crickets (Gryl lidae ) 
Treehoppers (Membracidae) 
Robber flies (Asilidae) 
Cli ck beetles (Elateridae) 
Un identified insects 
Leaf beetles (Chrysomelidae) 
Si lken fungus beetles 
( Crytophag i dae ) 
Flies (Diptera) 
Total animals 
SUMMER FOODS (BIRDS OF THE YEAR) 
80 .4 
7.7 
4.4 
3.1 
l. 8 
0.6 
0.4 
0. 3 
0.3 
0.1 
0.1 
0.1 
99 . 3 
5.0 
3. l 
l. 7 
0. 6 
The crop contents of chicks (birds less than 5 
weeks of ag~were 100% insects, with the 2 familie s 
of grasshoppers composing 61.6% and treehoppers 
12.1 % (Table 3) . However, the 2 youngest birds 
collected (under 2 weeks of age) contained 80% 
treehoppers. Juveniles approximately 5-10 weeks 
of age ate al most entirely grasshoppers (Table 4), 
and use of treehoppers was much less than for 
chicks (Table 3). 
The high use of treehoppers by chicks , especiall y 
the smallest ones, may have resulted from selec-
tion of small prey and/or being incapable of feed -
ing on many of the larger grasshoppers . Selection 
of larger prey by larger birds would exp lain the 
shift from treehoppers to greater quantities of 
grasshoppers by juveniles as the young birds in-
creased in size. 
Treehoppers, nearly absent from the diet of ju-
veniles, reappeared in larger amounts in adult-
size birds. This is inconsistent with the simple 
idea that larger birds eat larger insects. 
However, data from individual crops show that 
adult-size birds ate treehoppers almost exclusively 
in May, when they ate no grasshoppers. Apparently, 
adults ate appreciable quantities of treehoppers 
in May because grasshoppers were not readily avail-
able, and chicks ate treehoppers (in Jun-Jul, when 
grasshoppers were abundant) because of their small 
size. 
A small sample of 1 crop and gizzard and 7 drop-
pings analyzed by Jones (1963a:77) showed that in-
sects also were the principal food of lesser prai-
rie chicken broods in northwestern Oklahoma, al-
though he found more use of p 1 ant materi a 1 ( 14. 8%) 
than we d·id . The differential use of insects by 
chicks and juveniles versus adult birds was also 
documented for greater prairie chickens (Lehmann 
1941; Yeatter 1943; Schwartz 1945; Baker 1953; 
Jones 1963a, 1963b; Renhowe 1968), sharp-tailed 
grouse (Judd 1905, Hart 1950, Kobriger 1965, 
Renhowe 1968, Pepper 1972, Sisson 1976), and for 
several other species of grouse (Johnsgard 1973). 
MANAGEMENT CONSIDERATIONS 
Lesser prairie chickens are closely associated 
with the shinnery oak-grassland community in much 
of their occupied range. In this community, at 
least in New Mexico, they derive most of their 
diet from a rather small number of plants (and 
associated insects) that are common in the less 
grassy areas. Shinnery oak provides preferred 
concealment for foraging birds of all age classes 
in summer (Davis et al. 1979), and is the most 
heavily utilized food of prairie chickens on a 
yearlong basis; its acorns, catkins, leaves, and 
galls in various combinations provide adult-size 
birds with approximately 50% of their diet in 
spring (Table 1), 25% in summer (Table 2), and 
from 50 to 70% in fall and winter (Davis et al. 
1979). Several other important food plants 
(Tables 1, 2; Davis et al. 1979) also occur in 
association with shinnery oak; insects (especially 
grasshoppers and treehoppers) associated with the 
above plants are the main summer foods of all age 
classes (Tables 2, 3, 4) . 
Because of the importance of shinnery oak-
grassland to prairie chickens for both food and 
cover, further large-scale eradication of this 
community should be avoided. Even the addition 
of grain fields to enhance fall and winter food 
sources, suggested by the work of Crawford (1974) 
and Crawford and Bolen (1976b), should be minimal. 
Grain fields may improve fall and winter food 
sources, but they displace natural vegetation 
that supplies not only fall -winter food but also 
spring and summer food as well as cover . 
Where shinnery oak and other non-grassy species 
dominate the community, and bluestem grasses ~spe-
cially sand bluestem) are scarce, it is probable 
that food is abundant and suitable cover for nest-
ing and other uses is limiting (Davis et al. 1979~ 
In such areas, a partial reduction in shinnery oak 
would be desirable. The findings of Davis et al. 
(1979) provided insight concerning desirable com-
binations of shinnery and other plants. They 
found the greatest abundance of lesser prairie 
chickens where basal composition of vegetation 
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was approximately 58% grass es (wi th 27% sand blue -
stem and 5% little blues t em) , 31% sh rubs (29% 
shinnery), and 11 % forbs. These plants were wel l 
scattered in the area, so that both food and cove r 
were available nearly everywhere. Similar compo-
sition and interspersion can be achieved in shin-
nery-dominated areas by partial reduction of shin-
nery or possibly by applying herbicides in blocks 
(Doerr and Guthery 1980) or in swaths , leaving 
some untreated areas. In either case, con t rol of 
grazing would be required to allow recovery an rl 
spread of bluestem grasses. 
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FOODS OF PRAIRIE CHICKEN ON MANAGED NATIVE PRAIRIE 
Thomas E. Toney, Mis souri Department of Conservation, Lockwood, MO 65682 
Abstract: The objective of this study was to quantify prin-
cipal foods used by the greater prairie chicken (Tympanuchus 
cupido pinnatus) on a managed native prairie in Missouri 
from December 1978 through November 1979. Analysis of 1,181 
samples show the principal seasonal and year-round foods. 
Wild plants comprised 69.5% by volume of the year-round diet 
with vegetative leaf material and wild rose being the prin-
cipal foods. An earlier Missouri study found cultivated 
grains comprise 63% of the total foods, 33.8% greater than 
found in this study . Management of public prairie shou ld be 
carried out with a combination of burning at 3-4 year inter-
vals in conjunction with rest-rotation haying or grazing to 
maintain seed production of the native plants. 
Habitat for the greater prairie chicken in 
Missouri ha s increased in recent years due to 
public purchase of several native prairies. 
Since 1959, 22 prairies totaling 2,535 ha have 
been preserved in western Missouri. Sixteen of 
the 22 prairies have resident flocks of greater 
prairie chickens. The objective of this study 
was to describe the principal foods used by the 
prairie chicken on a managed native prairie. 
I wish to acknowledge the help of Leroy J. 
Korschgen for verification of identified foods 
and for review of this report. 
STUDY AREA 
This study was carried out on Taberville 
Prairie in west central Missouri and owned by 
the Missouri Department of Conservation. 
Taberville is a native tall grass prairie with 
550 ha of virgin prairie and 130 ha of mixed 
grassland and cropland. 
The native, warm season grasses comprised 
70 to 90% of the plant composition by weight. 
The 4 most important plant families were grasses 
(Gramineae), composites (Compositae), legumes 
(Leguminosae), and sedges(Cyperaceae). These 
4 families made up 50% of the plant composition 
by number of species (Toney, unpublished). The 
diversity of soils, varied from rocky sandstone 
outcrops to deep loams, and added to the richness 
of the vegetative composition and structure. 
The climate typifies warm continental type 
with frequent and often extreme changes in 
temperature, humidity, and winds. The growing 
season approximates 195 day s . The average rainfall 
is 101.25 cm per year . Precipitation is evenly 
distributed by season: spring, 30%; summer, 33%; 
fall, 25%; and winter, 12%. Snowfall averages 
32.5 cm per year (Preston 1977). 
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Hay harvest by units on a rest-rotat i on 
system has been the primary management practice. 
Approximately 1/3 of the area is hayed and 
controlled burning is practiced on 1/3 of the 
area each year. 
METHODS 
Prairie chicken droppings were collected 
monthly from December 1978 through November 1979. 
Collection si tes included booming grounds, 
undisturbed prairie, edges of crop fields, and 
hayed units . Fall, winter, and months of April, 
May, and September samp les were collected from 
undisturbed prairie and booming grounds. Samp l es 
for June, July, and August were obtained from 
edges of crop fields and hayed units. 
One hundred samples, each comprised of 3 
individual droppings, were analyzed each month 
from January through November 1979. Eighty-one 
samples were analyzed for December 1978, the 1st 
month of the study. 
Preparation for analysis consisted of 
briefly soaking the sample in water, placing it 
in a 16-mesh-per-cm sieve , and separating the 
particles by gently working the material while 
washing under a tap. The washed samp le was 
placed on blotter paper and dried in an oven. 
A binocular dissecting microscope was used 
to identify the food residues. Each identified 
item was assigned, by ocular estimate, a 
percentage of the total bulk. Appraisals of food s 
were made by percentage occurrence and volume for 
month, season , and year. Items that comprised 
1.0% of more, by volume, were considered to be 
principal foods. Plant classification used in 
this study followed that of Steyermark (1963). 
RESULTS 
Data from analysis of 1,181 samples constitute 
the basis for this report. Green grass (unidentified 
grass & sedge leaves) and green leaf (unidentified 
native broadleaf plants) materials were grouped 
as food categories; all other items were identified 
and listed under species or generic headings. 
No differentiation was made of the insect taxa. 
Winter: Prairie chickens utilized 40 plant foods 
during winter (Dec-Feb) and 18 were classified 
as principal foods (Table 1). Cultivated grains 
were used most heavily during February when snows 
covered much of the native vegetation. Native 
plants were utilized all months, with greatest 
usage in December and January. 
Wild rose (Rosa carolina), abundant on the 
prairie, ranked Tstboth by occurrence and volume. 
Rose was important all months, and was the only 
item that maintained high usage throughout the 
period. Corn ranked 2nd with greatest use in 
February. Although corn was readily available to 
the birds, it was not heavily used in December 
and January. Wheat ranked 3rd in volume and was 
used by 38% of the birds. Wheat was not used in 
February during snow periods. Sorghum was used by 
20.6% of the birds and ranked 4th with its greatest 
use in January. Sorghum was little used in 
February during the severe part of the winter . 
Green grass ranked 6th in importance, a part of 
which probably was winter wheat. Three other 
items had volumes over 1.0% and a frequency of 
use over 15%: Ladies'-tobacco (Antennaria 
neglecta), smooth sumac (Rhus gl abra), and twigs 
Table 1: Occurrence; volume percentages of the principal foods of prairie chickens in Tabervi ll e Prairie, 
by season and year, 1978-79. 
Food 
Green leaf 
Green grass 
,ii ld rose 
Wheat 
Corn 
Sorg hum 
Korea n lespedeza 
Soybea ns 
Ladies' -tobacco 
Dwarf sumac 
Dewberry 
Phlox 
Buttonweed 
Red mulberry 
Black cherry 
Lance 1 ea f ragweed 
Early buttercup 
Wild strawberry 
Smooth sumac 
Twigs & buds 
Prairie dropseed 
Gray dogwood 
Swamp dogwood 
Commo n ragweed 
Mead's sedge 
False danoelicn 
Sp r i ng beauty 
Pe ncil flower 
Slender lesoedeza 
Sleepy ca tchfl y 
Coral berry 
Horse nettle 
Tick -tr efoi ls 
t1a ny-fl owe red rose 
Common l espedeza 
Meado.., fescue 
Sedge 
Possum haw 
Goat's rue 
Crab -grass 
Insects 
Total 
a~umber of samoles. 
Spri n9 
3ooa 
46.0/16. 7 
95.0/35.5 
19 . 0/2. 5 
23. 7 /8 . 9 
16.7/9.0 
15.3/7.3 
25. 0/7. 9 
5.3/3.l 
15.7/3.0 
2.0/tr 
14 . 0/3 . l 
9.3/0.4 
9.3 /1.l 
23 . 0/0.8 
0.3/tr 
0. 3/tr 
0.3/tr 
0. 6/ tr 
3.0/tr 
4.3/0.3 
2. 0/ tr 
65. 3/0. 3 
99.9 
Summer 
300a 
68.7/43.2 
17.0/5.4 
3.7/0.2 
0.3/0.3 
17.7/10.2 
0.7/tr 
l.0/0. 7 
17.0/7.0 
11.3/6.6 
10.7/5 . 0 
13. 7/5.6 
9.3/4.4 
l.7/0.4 
10.7/2.8 
l.7/0.l 
l.7/0.7 
l.3/ 0.6 
2.3/1.0 
3 .0/0. 7 
18.7/0.6 
0. 7 / tr 
l.0/0.2 
0.3/0.2 
76.7/3.7 
99.6 
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Fall Winter Year 
300a 281a 1,181a 
33.0/24.8 37. 5/21. 5 
30.0/9.4 20.9/3.8 41.1 /13.7 
20.3/9.0 74. 0/29. 4 28.5/10.0 
18. 7/ 9 . 9 38.0/19. 7 19.9/9.5 
8.7/5.3 43.4/22.6 16.8/9.0 
29.7/ 14 .5 20.6/9.6 16.3/7 .8 
9.0/3 .6 7.8/0.l 15.0/ 5.5 
4.0/3.8 6.0/4. 7 4.0/2 . 9 
5.3/1.6 15.6/3.6 9.1/2.0 
19 .0/7.0 0 . 3/ tr 5.0/2.0 
4.3/1.8 
2.9/1.7 
7.7/0.6 0.3/tr 4.7/1.4 
3.5/1.4 
2. 4/ 1.l 
22.0/3.3 15.3/0 .6 10.2/ 1.l 
3.6/0.8 
is. 3/2. 2 
2. 7/0.7 
3.6/0.5 
l.7/0.l 15.3/ 1.3 6.9/0.4 
4.3/ 1.6 l.! /0. 4 
l.0i0 .8 0.7/0.4 
l.3/0.8 0.7 /0 .4 
6.7 / 1.2 11.0/ 0.l 4.5/ 0.3 
2.4 / 0.3 
0.6/0.3 
5.8/0 . 2 
0.8/0.2 
13.0/0 . 4 28.4/0.3 lD.2/0.2 
4.8/0. 2 
1.7/0.2 11.0/0 .4 3.1/0 . l 
3 . 7/0.5 1.0/ tr 1.2/0.l 
4.6/0.5 l. 1/0. l 
1.1/0 . 4 1.4/0 .l 
4. 0/0.3 2.1 /tr 2.3/0.l 
l.4/0.3 ~.5/0.l 
l. l/0. l 
1.1n.2 0. 3/0. l 
0.3/0.l 
1.0/tr 0. 3/tr 0.9/0.l 
25.7/1. l l.4itr 43 .4/1.3 
99 .8 99.8 100.0 
and buds. Ten items each had a volume of over 0.1%, 
but less than 1.0%. One of these, slender 
lespedeza (Lespedeza virginica), exceeded 28% by 
occurrence and may warrant future management 
consideration. Four of the 10 items were 
important foods for a given month: Tick-trefoils 
(Desmodium �.) and meadow fescue (Festuca pratensis) 
in December, many-flowered rose (Rosa multiflora) 
in February, and possum haw (Ilexdecidua) in 
January. Insects were not heavily used during 
this period. 
Spring: Prairie chickens utilized 51 plant foods 
during spring (Mar-May) and 14 of these accounted 
for 99.6% of all foods (Table 1). Insects were 
consumed by 65.3% of the birds and accounted for 
0.3% of the volume. 
Green grass and green leaf material 
accounted for 52.2% of all foods used. Green 
grass ranked 1st all months. Green leaf material 
was not used in March, but was important in April 
and May. Corn, wheat, and sorghum were principal 
foods during 1 or more of the months. Corn was 
most used in March and May, wheat in March and 
April , and sorghum in March, with little used in 
April and May. Korean lespedeza (L. stipulacea), 
mainly leaves, was the 2nd most important food 
in May, but it was little utilized in March or 
April. Five other foods with volumes of 1.0% 
or more, but less than 4.0%, were soybeans, 
early buttercup (Ranunculus fascicularis), 
ladies'-tobacco, wild rose, and Mead's sedge 
(Carex Meadii). Soybeans, similar to usage of 
wheat g�were utilized by only a few birds. 
Early buttercup was used most in May, ladies'­
tobacco all months, wild rose in March and May, 
and Mead's sedge in April. Three items had 
volumes over 0.1% but less than 1.0%; spring 
beauty (Claytonia virginica) and sedge (Carex 
�.) were principal foods in May. 
Summer: Prairie chickens utilized 50 plant foods 
during the warmer months of summer (Jun-Aug) when 
21 of these accounted for 95.5% of the food 
volume (Table 1). Insects continued to show an 
increase in usage (76.7%) and accounted for 3.7% 
of the volume. Grasshopper was the most common 
insect, with the greatest use in August. 
Green leaf material was the most important 
food category and accounted for 43.2% of the 
volume. Korean lespedeza ranked 2nd for the 
season, with highest use in July and August. 
Dewberry (Rubus flagellaris) fruits, were 
selected frequently and were principal foods 
all months. Phlox (Phlox pilosa) ranked 2nd in 
June, but was not used the other months. Trees 
and shrubs contributed principal foods during 
this period. Red mulberry (Marus rubra) fruits 
ranked 5th, with primary use7nJune and July; 
black cherry (Prunus serotina) fruits became 
acceptable foocfs7"nAugust as did gray dogwood 
(Cornus racemosa), swamp dogwood (Cornus 
obTT§ua), and dwarf sumac (Rhus copa71Tna). 
Green grass usage continued into the summer but 
decreased each month. Buttonweed (Diodia teres), 
83 
a low growing plant on poor sites, was selected 
often in August and was the 2nd most frequently 
consumed food for that month. Wild strawberry 
(Fragaria virginiana) was heavily used in June, 
but ranked 9th for the season. False dandelion 
(Pyrrhopappus carolinianus), a weedy species 
adjacent to the prairie, was a principal food in 
July. Ten items ranked between 0-1% and 1.0%, 
by volume, for the season. Five of the 10 were 
important for a given month: Sleepy catchfly 
(Silene antirrhina) in June, pencil flower 
(5tylosanthes b1flora , lanceleaf ragweed 
(Ambrosia bidentata , goat's rue (Tephrosia 
virginiana), and crab grass (Digitaria sanguinalis) 
in August. Cultivated grains were not important 
during the summer months. 
Fall: Prairie chickens utilized 46 plant foods 
during fall (Sep-Nov); 21 of these accounted for 
98.7% of the food volume (Table 1). Insect usaye 
dropped to 25.7% by occurrence and 1.1% by volu, 
Green leaf materials led the list for the 
period, but usa(Je decreased by October. Farm crops 
returned to the diet, with sorghum being eaten in 
2nd largest amount. Wheat, corn and soybeans 
followed sorghum in volume used. Wild rose also 
gained in importance and was heavily used in 
October and November. Woody plants again 
provided much food, with dwarf sumac leading the 
list for November. Highest use of swamp and 
gray dogwood occurred during this period. Green 
grass also regained importance in October and 
partially replaced the summer and early-fall 
reliance upon green leaf materials. Other food� 
of importance were ladies' tobacco, lanceleaf 
ragweed, and buttonweed in September; common 
ragweed (A. artemisiifolia), and horse nettle 
(Solanum carolinense) in October; prairie dropseed 
(Sporobolus heterolepis), coralberry (Symphoricarpo 
orbiculatus), slender lespedeza and commori7e"spedez 
(_!:_. striata) in November. 
Year: Year-round, a total of 115 plant foods was 
utilized; 16 plant items each accounted for 1.0% 
of the total volume (Table 1). Insects were used 
throughout the year, but accounted for only 1.3% 
of.the volume. 
Wild foods accounted for 70.6% of the total 
volume. Vegetative leaf material composed of 
green leaf and green grass accounted for 35.2% 
of average diets. Wild rose, a common native, was 
a principal winter food that ranked 1st for that 
season and 3rd for the year. Korean lespedeza, 
an introduced plant in fields and along roadways, 
was readily consumed and made up 5.5% of the 
volume. A number of native plants were principal 
foods during a given month but not used in other 
months. Woody species with persistent fruits 
were important over several months in contrast to 
the lesser use of herbaceoas species that lacked 
persistent fruits. 
The grains of wheat, corn, and sorghum were 
used in about the same proportion and ranked 4th, 
5th, and 6th respectively for the year. Wheat 
and corn were of greatest importance during tht 
winter. Sorghum wa s most used during fa 11. Corn 
and sorghum were not used during summer months . 
Soybeans, a common crop, wa s used by a small 
percentage (4.0%) of the birds. These 4 crop 
species accounted for 29.2% of the volume. 
Seeds of herbaceous and woody plants 
accounted for 57.6% by volume of all foods 
consumed . Green leafy plant parts (including 
Ko rean lespedeza, green leaf, and green grass) 
comprised 40.7% of the volume. Twigs & buds 
contributed only 0.4% of the volume. 
Annuals (38.2%) and herbaceous perennials 
(42.4%) were consumed in nearly equal amounts. 
Annual cultivated crops comprised 29.2% and wild 
annual plants 9.0% of the volume. Of the 12 
important woody species (18.3% by volume), 9 
were shrubs and 3 were trees. The sh rubs, in 
sma ll clumps , were found scattered over the area 
while trees were primarily edge spec ies. Fruits 
of shrubs were used throughout the year, while 
fruits of trees most commonly were seaso nal . 
Insects occurred in 43.4% of the samples, 
but comprised only a small percentage (1.3%) by 
volume. Grasshoppers (Acrididae) and beetles 
(Coleoptera) were the 2 more common insects 
used. Gravel occurred in 14.3% of the samp les, 
but seldom in greater than trace amounts. 
DISCUSSION 
The foods of pra1r1e chickens in Missouri 
were documented by Korschgen (1961) 2 decades 
ago. Prior to 1961, few prairie plant species 
remained as food sources for wildlife because of 
annual haying or heavy grazing on most private 
lands. Korschgen's study showed cultivated grains 
(63% volume) to be the most important foods 
utilized. Cu l ti vated grains in the present study 
accounted for only 29.2% of the total volume. 
Prairie chickens in Taberville Prairie showed a 
33.3% higher usage of wi l d foods than Korschgen 
reported in 1961. The increased population, as 
shown by spring census data (Toney, unpub l ished), 
indicated that the birds were well sustained on 
the foods selected. 
Native pl ant usage as found in this study 
was generally comparable to that reported by Judd 
(1905), Gross (1930), and Yeatter (1943), but 
more similar to those findings of Horak (1971) 
in Kansas where birds on "good" ra nge utilized 
less culti vated grains than birds on "poor" 
range (Davis 1976). Cultivated crops wil l 
continue to be of greater importance than native 
plants on areas lacking managed native prairies. 
Management of native or naturalized foods is 
important to prairie chickens in Missouri where 
intensive farming by double cropping and fall 
plowing is practiced. Areas with large acreage 
of improved fescue pasture also will require 
management of food sources if prairie chicken 
populations are to be maintained or increased. 
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The Missouri Department of Conservation now 
provides assistance in planting and management of 
native warm season grasses on private lands. Thi s 
prac tice shou ld help provide cover needs for 
prairie chickens. Inclusion of selected native 
broadleaf plants with the warm season grasses 
will help provide quality foods. 
On native prairies, hay harvest or grazing 
on a rest-rotation system will encourage greater 
plant diversity (Toney, unpublished). Periodic 
controlled burns every 3 to 4 years to remove 
excess plant litter and to stimulate seed productio1 
is recommended. 
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THE STATUS AND MANAGMENT OF GREATER PRAIRIE CHICKENS IN MINNESOTA 1 
W. DANIEL SVEOARSKY, Northwest Agricultural Experiment Station and Agriculture Division, University
of "'li nnesota, Crooks ton, MN 567 16 
TERRANCE WOLFE, Minnesota Department of Natural Resources, Crookston, �N 567 1 6 
Abstract: The Greater Prairie Chicken probably did not occur 
in presettlement Minnesota except in the extreme southern 
part of the state. The greater prairie chicken moved north­
ward with agriculture at a rate of about 16 km/year. The 
range expanded northeasterly with logging and associated fire� 
Peak numbers occurred in the state in the late 1800's and 
later declined due to intensification of land use in the prairi2 
portion of the state, plus forest succession in cleared areas. 
The last hunting season was in 1942 when 58,300 birds were 
bagged. By 1970, the population was restricted to grassland 
habitat of 8 northwestern and 2 northcentral counties; some 
grasslands are secured as wildlife management areas by the 
Minnesota Department of Natural Resources and as Waterfowl 
Production Areas by the U.S. Fish and Wildlife Service. In 
1973, the Minnesota Prairie Chicken Society was established 
to promote education, management.and research activities 
and to coordinate an annual booming ground survey by volunteers 
and agency personnel. In 1974, the Nature Conservancy initiated 
the "Minnesota Prairie Chicken Preserve System." By 1980, 
some 20,640 ha had been acquired within the population range 
by the State Department of Natural Resources, U.S. Fish and 
Wildlife Service, or the Nature Conservancy. The average 
tract size approximates 134 ha. A restoration effort, using 
pen-reared birds, was initiated in 1977 in an area having some 
809.4 ha of acquired grassland but located out of the primary 
range. Some success has been noted. Throughout the range, 
males were censused from 1974- 1980 with densities averaging 
1 male/section in occupied habitat. Research studies suggest 
that the existing nesting habitat should support more birds. 
Brood habitat and predation may be limiting. Intensive land 
use on private lands adjacent to acquired grasslands has 
created "habitat islands" and necessitates that manaqement 
provide most of the life cycle needs on sanctuaries.- Burning 
on a 4-year rotation, haying of legume fields, food plots, 
and limited grazing are used to provide the mosiac of neces­
sary habitat conditions on sanctuaries. 
1Abstract only available for the proceedings. 
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DISTRIBUTION OF PRAIRIE CH ICK EN HAR VE ST AND HUNTERS IN OKLAHOMA1 
JOSEPH A. GRZYB(WSK I, Oklahoma Departmen t of Wildlife Conse rvation, Ok lahoma City , OK 73152 
Abs tract: A hunter ques tionnaire designed to assess the 
amo unt of prairie ch icken (Tympan uchu s spp .) harvest, hunti ng 
pressure, and hunters in Ok l ahoma was distributed and evalu-
ated. The 4-day (2 -weekend) November season allowed a take 
of 2 birds per day, 4 in pos sess ion. 1,202 usable response s 
re present ing 28% of the total hunter pool were obtained. 
Expansion of the data indicated that 4, 346 prai rie 
chicken permit holders expended an est imated 8 ,043 hunter-
days harvesting an estimated 5,105 prairie chickens . Three 
areas (of 41), all near the border of Oklahoma with Kansas, 
supported 63% of the estimated hunter activity and 70% of 
the total estimated harvest. These areas were within the 
continuous range of greater prairie chickens (I. cupido) in 
Ok l ahoma as identified by Martin and Knopf (1980) . Another 
region (encompassing 3 areas), identified as cont inuous range 
of 9reater prairie chickens, had on ly 5% of the estimated 
hunter activity , and 2% of the estimated harvest. Le sser 
prairie chickens (T. pal lidi cinctus) received little hunting 
pressure, 211 esti ma ted hunter-days and an estimated harvest 
of 134 birds. 
Hunter succes s for greater prairie chickens approximated 
0.50 birds per hunter-day in the areas bordering Ka nsas, and 
declined southward. Hunter success declined with the advance 
of the 4-day season. Hu nter success was higher on public 
than private lands the 1st day of the season, but was 
reversed during subseque nt days. Over 21% of the harvest 
occurred on public lands , which constituted less than 2% of 
the total huntable range . 
Hunter interest was pri marily local; 79% of all prairie 
chicken hunters lived in the 15 (of 77) counties containing 
huntable prairie chicken range. Urban hunters made up 40% 
of the hunter pool; 43% of these lived in Tulsa, the largest 
metropolitan area in huntable prairie chicken range. Of 
rural hunters, 41% hunted in their county of residence . Of 
urban hunter-days, 40% were spent in Osage County, mostly in 
1 area that contained the Oklahoma Department of Wildlife 
Conservation's prairie chicken management units. 
Urban hunters killed fewer birds (Y = 1.25 birds/hunter) 
than local (Y = 1.55 birds) and non-local (X = 1.46 birds/ 
hunter) rural hunters. Urban hunters spe nt mo re time 
hunting per day (X = 4.07 hours) than local hunters (X = 3.43), 
but hunted fewer days (X = 2.80 days), and harvested the 
most birds per hunter (X = 1.55 birds). Non-local, rural 
hunters were similar to urban hunters except that their 
kill per day (X = 0.69 birds) was higher than that of urban 
hunters (X = 0.63 birds). 
1A contribution f rom Federal Aid t o Wi ldlife Restoration, 
Oklahoma Pittma~- Robertson Project W-82-R. Presented in 
abstract form only. 
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CONCLUDING CO~MENTS - Fritz L. Knopf 
Prairie grouse biologists have always been a cohesive group. Few other wildlife species or 
groups of spec ies arouse sufficient interest to precipitate periodic meetings of both research and 
management personnel to exchange ideas, experiences, and companionships. Since its inception in 
1957, the Prairie Grouse Technical Council has met biannually in 1 of the central states. I'm 
confident that the 14th meeting in Nebraska during 1981 will be as well attended and received as 
the 12th was at Pierre, South Dakota, and the 13th at Wisconsin Rapids, Wisconsin that I attended. 
Certa inl y it was the support of prairie grouse biologists for those technical meetings that 
precipita ted the initial pla ns for this symposium in Stillwater, Oklahoma. 
This symposium is especially the product of 1 individual's forethought, planning,perseverance, 
and professionalism. In 1977, Paul Vohs proposed the symposium at the Technical Council Meetings 
in South Dakota, and received the full backing of that group. He labored endlessly in the coordination, 
administration, and editorial monotony of making this happen. 
In 1978, Dr . Vohs asked Mark Byard and myself to sit on the steering committee for the symposium. 
The objectives of the meeting were narrowed, and we generated a list of selected- topics that we 
thought merited review. With the assistance of some of you, we identified potential authors and 
solicited manuscripts. Those manuscripts included syntheses of the status of each species that you 
heard yesterday, plus the excellent presentation on research needs by Bob Robel. Speaking on behalf 
of the steering committee, we thank each of those authors for their time, energies, and involvement. 
The program benefited greatly from the exhaustive effort that went into updates and eva luations. 
In addition, we requested manuscripts on habitat management practices, natural areas anu preserves, 
reintroductions and transplantings, and a bibliography on prairie grouse. We regret that those 
manuscripts could not be available today. Hopefully, the topics will be addressed soon in the 
professional literature. 
vie wish to thank also the authors of volunteered papers--those individuals who are currently 
active in research and management efforts. It is their ideas, shared, that provide insights into-
new questions, approaches, and testable hypotheses (i.e., possible answers) that advance prairie 
grouse management. Hopefully, the experimental design of Lutz and Si lvy will inspire a mu ltitude 
of creative, new approaches in the near future. 
Besides the authors, others deserve thanks for their support and participation in this program. 
1. We are indebted to Dr. George Hulsey for his enlightening and entertaining address 
at last night's banquet. 
2. Our chairpersons, Frank Schitoskey, Byron Moser, and Ron Klataske deserve special 
thanks for overseeing sessions of the program. 
3. vie are grateful to the Oklahoma Department of Wildlife Conservation for its constructive 
inputs and enthusiastic support, and for the printing of flyers and programs. 
4. The Oklahoma State University community has been generous to share its facilities 
and services. We thank the Arts and Sciences Extension Office and the Student 
Union. Howard Jarrell and the College of Arts and Sciences Research office provided 
every assistance. The Oklahoma Cooperative l·Jild l ife Research Unit served as the 
host at this meeting, and we especially thank Judy Gray and Sue Davis for their 
cheery attendance to correspondence and to final preparation of the proceed ings. 
5. Finally, for financial and logistical support, we thank our sponsors: 
The Oklahoma Cooperative Wildlife Research Unit 
The Oklahoma Department of \·Jildlife Conservation 
The U.S. Fish and Wildlife Service 
The Oklahoma State University 
The Max McGraw Wildlife Foundation 
The Oklahoma Chapter of the vJildlife Society 
The Nature Conservancy, and 
The National Audubon Society. 
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The content of many of the papers we have heard ha s not been sur pr1s1ng. The sta tus reports 
indicated that each species is undergoi ng continuous declines in popul at ion with time. Current 
threats vary with location, but generally include agricultural pressures . The imminent threat 
appears to be in the development of center- pivot irrigation systems--in Nebraska as Ken Robertson 
poin t s out, and also in Kansas, Colorado, Oklahoma, and parts of Texas. Fortunately , water resources 
people are foreca sting doom for the Ogallala aquifer from which much of the water origi nates, and 
the future exi stence of these mechanical "blackbird roosts" appears restricted to sites with 
developed surface water. Hopefully, economic costs of the water will force agriculture to return 
to dry-land practices and, especially, grassland management. 
As long as we have gra ssl ands supporting prairie grouse, we wil l have economic pressures to 
put cattle on those lands . The "empty niche" misnomer of the bison certainly provides those 
i nterest s with an ecological rationale which is difficult to argue. Grazing management practices 
will continue t o be the primary habitat concern for prairie grouse in the next decade. Comparative 
evaluations of grazing systems and their favora bl e or unfavora ble influences upon pra irie grou se 
are needed now. 
Bob Robel provided us with an eloquent overview of research priorities relative to information 
needs about the biology of prairie grouse . Why do these gregarious relatives of barnyard fowl 
occur in such l ow densities? What ulti mate and proximate factors regulate their densities and 
how are they operative? What are the roles of nutrition, disease, parasitism, predation, and 
intraspecific competition in determining population levels? Surely, prairie grouse management 
would be more effect ive if we had the kinds of basi c information that is available fo r the bobwhite, 
mallard, and white-tailed deer. 
The 2nd series of research needs (which Bob al luded to briefly) may be viewed as equally critical 
to i mproving management efforts. Ges ides the biological understanding of prairie grouse, we must 
refine our methodol ogical approaches to population and habitat inventories. Each author reporting 
on the status of these species yesterday realized the problems in est imating numbers of birds. In 
Oklahoma, for example, population estimates of greater prairie chickens provided to Ro n Westemeier 
ranged from a minimum of 8,415 to 80,000 birds. Perhaps here is the opportunity and incentive to 
proceed with advancement in survey methodolog i es. \~ith the knowledge of contemporary range of the 
s pecies now availab l e, the O.D .W.C. can now meet the important assumpt ion that survey methods are 
being applied to known range. Are any other states generating statistically valid population esti mates? 
Is it not coincidental that the latest Wil dlife Monograph (No. 72) by Ken Burnham, Da ve Anderson, 
and Jeff Laake has a fronti spiece illustrating a line-transect procedure adapted for pra irie chickens? 
The range of these species of prairie grouse i s becoming fra gmented in many areas, especi ally 
for the lesser pra irie chickens as John Crawford poi nted out . How are we go ing to re-establish 
birds in some of the lost habitats when those habitats are recovered? The U.S . Fish and Wildlife 
Serv ice is currently sponsoring transpl ants of Columbian sharptails to the National Bi son Range in 
Montana, and the Colorado Division of Wildlife is i nterested in expanding its greater prairie 
chi cken range. What methods are most suitable for these transplants? Wildlife biologists know 
that to establish a new breeding population of wood ducks, for examp le, requires onl y that they 
capture and relocate the hen with brood shortly after hatching of the clutch, prior to any habitat 
impr inting by ducklings. Why haven't such techniques been adapted and tried on prairie grouse? 
How are we goi ng to re-establish population? These questions appear critical to ma nagement efforts 
to save Attwater's prairie chickens. Hopefully, research will commence soon {probably on 1 of the 
more common species) to generate an effective techn i que while we sti ll have a gene pool of Attwater ' s 
to work with. 
Re l ati ve to research, I have another observation. We have countless studies of prairie grouse 
habitats: sometimes exhaustive, thorough and intensive descriptions of seasonal habi tats . For 
example, we all are convinced that well-developed residual (usually grass l and) cover is essential, 
even critical, for success ful prai rie grouse nesting. Yet, I am aware of no studies that have 
cor.ipared "nonhabitat grasslands" to verify this relationship . We can't refer to any habitat component 
as "essential" or "critiC'al" unless we prove it is unavai l able in areas without grouse (all other 
factors being equal). Lutz and Silvy reported that residual cover was important~ to~ critical 
mini mum, after which some other factor may exert a greater influence. Studies of prairie grouse 
habitats need to incorporate some of the more refined and thorough statistical approaches currently 
appearing in the avian literature. We must apply the powers of mult ivariate, discri minant function, 
and princ i pal component anal yses to our "beautifully simplistic " grass l and habitat t ypes. 
Finally, whereas opportuniti es for future research are overwhelmingly diverse, the task faci ng 
management appears sometimes overwhel ming . Multi pl e-use management isn't a planning approach when 
applied to prairie grouse habitats ; but rather, a pre-established rea lity. Economic pressures range 
from grazing and grain production, through petroleum mining and dril ling, to motocross rall ys . 
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Underlying these user demands is the basic observation that most birds occur on private landholdings. 
Lawrence and Silvy emphasized the need to work· with private landowners, and the point applies 
equally well to Oklahoma's prairie chickens. Landowners hold the key to prairie grouse management, 
and management agencies must work cooperatively and effectively with these individuals. The task 
is not a small one. 
In conclusion, most of us are professional wildlife biologists with research or management 
responsibilities related to the conservation of these "chickens of the grass." From a professional 
view, the prairie grouse represent one of the most challenging of all groups. The greater, lesser, 
and Attwater's prairie chickens plus sharp-tailed grouse have similar habitat requirements and 
can be treated collectively in a symposium such as this one. However, although our research efforts 
are narrowly focused on basically grassland habitats, those of us who are responsible for management 
programs are less fortunate. Managers must interpret the knowledge gained from research: 
(1) Relative to game-species management in the central plains states
(2) Relative to threatened-species management in states on the edges of the bird's
respective ranges, or
(3) Relative to endangered-species management where small isolated populations have
either been cut off from the main body of the geographic range, or represent all
that remains of that range historically.
Each management effort, in turn, is initiated within the ominous shadow of extinction as seen in many 
states for especially the greater prairie chicken, but more dramaticallly in the 5th species included 
in this group, the heath hen. In retrospect, one has to wonder why this symposium was so long in 
coming. I only hope that a sequel symposium reporting dramatic advances is forthcoming. On behalf 
of the steering committee, thank you for your attendance and participation. 
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